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Packing for Piston Rods and Valve Stems. 
By Lewis F. Lyne. 


A PAPER READ BEFORE THE AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS, 


The subject of this paper may at first ap- 
pear to some engineers to be rather a 
tame one, but when we consider the import- 
ant relation it bears to the economical work- 
ing of the steam engine, we are at once led 
to consider it as one of the most important. 
In a general sense, the piston-rod packing 
causes more trouble than any other part of 
the engine. Since piston-rod packing then 
is so essential, and requires so much care, 
we may very properly ask the following 
questions: What are its requirements and 
of what should it consist in order to best 
meet those require- 
ments? In order 
that we may pro- 
perly understand 
the subject before 
us, it will be well to 
consider for a few 
moments the facts, 
as recorded, relat- 





ing to the inven- 
tions of piston rods 
and packing. The 
piston engine was 
first invented in 
1710 by Thomas 
Newcomen and 
John Cawley, of 
Dartmouth in De- 
von. This engine 
was single acting, 
and passed through 
numerous stages of 
improve- 

ment until 

the year 

1782, when 5 
James ¢ 











Watt in- 
vented and built a 
double-acting steam 
engine. Previously, 
however, Watt had 





made use of the 
stuffing box for 
packing piston 
rods, the invention of which for steam 
engines has been attributed to Sir Samuel 
Morland, but it was probably used some 
years previously upon pumps. In a letter 
to Smeaton, dated April, 1766, Watt ex- 
plains the difficulties encountered in mak- 
ing a tight connection, allowing the piston 
rod to move freely. In the engine which 
was built in 1782, Watt, as a result of his 
previous experiments, bored a cavity in 
the cylinder head similar to those in use 
at the present time, the bottom of which 
was beveled at an angle of about 60° to 
a line parallel with the face of the cover, 
as shown in Fig. 1. The hole in the bottom 
was slightly larger than the piston rod, so as 
to prevent the rod from touching any metal. 
The piston rod was very nicely polished, a 
point upon which Watt was very particular, 
and the sharp angle of the bottom of the 
stufling box was for the purpose of causing 
the packing to close tightly around the rod. 
For the use of fibrous packing this is doubt- 
ess the best form. 
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For packing he 
used coils of hemp 
or tow with a wash- 
er of leather at the 
bottom (afterwards 
abandoned), which 
were constantly lu- 
bricated with tal- 
low. The tallow 
was derived from 
lumps of suet 
placed in a cavity 
in the gland, the 
same as upon the 
present marine 
beam engines. 

In attempting to 
answer the question 
before us, I must 
first call attention 
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Ibs. with the throttle | 
wide open. The, 
‘ause Was the ex- 
friction in 
the stuffing boxes. 
A series of experi- 
ments for the pur- 
pose of determining 
the loss of power 
through the friction 
of piston and valve 
rods, in passing 
through stufting 


cessive 














boxes, would con- 
fer a 
engineers. In some 
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instances I have 
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Fig. 3 


to the fact that the requirements of a piston- 
rod packing are to permit the rod to move 
freely in all directions with the least friction 
possible, yet without allowing the steam to es- 
cape. Second, that the packing must be of a 
substance, or material, which will secure this 
result, and possess the greatest durability. 
After the adoption of hemp or tow, Watt 
found that the piston rod would very soon 
lose its bright surface and become full of 
scratches, appearing as if it had been draw- 
filed with a coarse file, and so we find piston 
rods to-day. Many substitutes for hemp 
have been invented, which have in many 
instances, after due trial, been abandoned for 
the original material and methods. All 
fibrous material contains more or less grit 
which, sooner or later, will surely destroy 
the glazed surface of the rod, causing ridges 
to be rapidly worn, destroying the packing 
and causing undue friction. 

I remember a case where a locomotive 
having piston rods newly packed with hemp 
would not move with a boiler pressure of 60 
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if not accurately performed, havea tendency 
to throw the rod out of the center. To 
illustrate: The lathe center may not run 
exactly true, and this is generally the case, 
so that when the rod is finished, and the 
piston trued up, by placing it upon stationary 
centers, a variation will be revealed. Again, 
granting that the piston and rod are exactly 
true, in planing up the cross head there are 
few men who will turn out an absolutely 
true piece of work; it will be inclined to 
one side or the other. If gibs are to be used 
upon the cross head, it requires very close 
work to align them so as to guide the piston 
rod exactly in the center of the cylinder. 1] 
remember that, while an apprentice, the 
boss gave mea pretty severe lecture one day 
for boring a gland 
so that it would 
shake a little upon 
the rod, and when 
I asked why it 
should fit better, I 
was told that ‘‘it 
was to hold the pis- 
ton rod in line with 
the cylinder.” I am 
that a 
piston and rod sup- 
ported at one end 
in the bore of the 
cylinder, while the 
other is guided by 
the cross head fol- 
lowing the guides, 
should have no rigid 
bearing between 
these two points. 
Piston rods that 
have been long in 
use will, as a rule, 
be found smallest 
in the middle, and 
are of an oval shape 
at the ends; as, for 
instance, the fol- 
lower end of the 
rod will be worn 
most upon the bot- 
tom, while the crank 


convinced 

































found it necessary to repack a piston-rod 
every other day, until the rod was taken 
out and turned off. There are, perhaps, 
some who will doubt me when IL 
that I never saw an engine (nor do I 
believe that there ever was one) in which I 
could not find some evidence that the pis- 
ton rod did not travel in the center of the 
cylinder. 

I lately had occasion to examine a beam 
engine having a cylinder 110 inches in diam- 
eter and a stroke of 12 feet, in which the pis- 
ton rod was 12 inches in diameter, was out 
of the center of the cylinder about &ths of an 
inch, and varied in diameter about -,ths of an 
inch, besides it was neither 


assert 


round nor 
straight, and ran at a speed of 372 feet per 
minute. 

It would be a very difficult matter indeed 
to keep a fibrous packing tight under the 
foregoing circumstances. In the. follow- 
ing remarks I refer more particularly to 
horizontal engines. In fitting up pistons, 
there are numerous operations, all of which, 


end will be most 
worn upon the top. 
This is owing to the 
constant inclination 
of the piston to wear downward, and the cross 
head to wear upwards, as, for instance, upon 
a locomotive, while running ahead, the cross 
head bears almost constantly against the top 
guides, dropping only at the ends of the 
stroke. In running backwards the cross 
head does not rise, but bears constantly upon 
the bottom guides, In either case the wear 
of the piston is constantly downward. 

This state of things causes an angular 
movement of the piston rod through the 
stuffing box, speedily destroying the packing, 
It is customary upon locomotives when 
putting in a new piston and rod to set the 
piston about a thirty-second of an inch high, 
thus destroying the perfect alignment at 
once. The cross head which is easily acces- 
sible, and where gibs are used, can be 
raised while the piston is allowed to run 
‘until it will not go any longer. 

Keeping this illustration in mind, it will 
readily be seen that if there is not enough 
room through the stuffing box for the rod to 
move freely, it will make room for itself, 
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If it were possible to put a rod and piston 
exactly in line with the bore of the cylinder, 
they would not remain so for any definite 
length of time for the reasons alluded to. To 
allow a rod, like the one just described, 
to move freely without causing a leak, 
is the chief reason that so many inven- 
tions have been made and patents taken 
out, resulting in over seven hundred 
failures without accomplishing the desired 
object. So lony as a piston remains 1n line, 
there is little difficulty in keeping it tight 
with a good quality of fibrous packing which 
is entirely free from grit, but as soon as the 
glazed surface upon the rod 1s abraded, or 
the parts get out of line, it begins to cut, 
and constant trouble may be expected. I 
have seen new piston rods nearly destroyed 
within forty-eight hou's after they left the 
shop. This was caused by the use of hemp 
that had gritty substances in it. For this 
and similar reasors, the attention of early 
enyineers was directed to the substitution of 
some other material for hemp. It should be 
borne in mind that while the cause of the 
cutting of the rod is generally attributed to 
the hemp packing, it is more frequently 
caused by the parts getting out of line, avd 
the rod coming in contact with the metallic 
surfaces of the gland or stuffing box All 
the little particles of metal removed by cut- 
ting are caught in the hemp packing and 
assist in destroying the rod. Accordingly, 
canvas, rubber, leather, wood, metal, metal 
filings and turnings, soapstone, asbestos, 
and combinations of different substances 
were used with a more or Jess degree of 
merit, so that, at the present time, piston- 
rod packing may be classified under two 
different heads, viz.: vegetable or fibrous, 
and metallic. To describe the advantages 
of, and objections to, the different fibrous 
packiugs, would require more space than 
can here be ullowed. We have now arrived 
at a period where it seems that an engine or 
machine 1s expected to develop the yreatest 
power, wea: the lonvest, and require the least 
expenditure. The fact is, fibrous packing 
dovs not last long enough, so attention is 
directed to metallic packing. 

It is an erroneous idea, on the part of 
some, to suppose that metallic packing is a 
new thing, and we will confine our atten- 
tion to the origin (so far as known) and the 
development of metallic packing. The first 
metallic packing of which we have any 
record was invented by Cartwrigit, Nov. 
11, 1797. The engine to which it was ap- 
plied was constructed to use the vapor 
from alcunol instead of water. Cartwright’s 
packing consisted of flat metallic plates cut 
into sezments, which were pressed aginst 
the rod by steel springs in the shape of the 
letter U. 

This packing was afterwards much im- 
proved by Barton, and is represented by 
Fig. 2. 

The following description is taken from 
Tredzold’s ‘‘ Treatise on the Steam Engine’ : 

‘* D is the piston rod, # the box with a 
ledge for the cast iron plate / to rest on, 
and another above it to receive the cast iron 
plate H. The cover J, of the box is securcd 
by bolts in the usual manner (in use at the 
time), with plates of lead in the joints J and 
K, for tbe purpose of making the joints 
closer. Tue three principal metal blocks LZ, 
embrace the piston rod /), and three wedg 
ing blocks , fill up the spaces betWeen 
them. Twothin hoops J, of steel, firmly 
riveted together at their ends, surround the 
outside of the blocks, binding upon the 
rounded exterior of the blocks, and these 
angles are left on in the middle to keep the 
hoops in their places. At each of the ex- 
terior angles of the blocks LZ, there are two 
spiral springs O, fitted to cylindrical holes, 
and also provided with cylindrical pins as 
those of the piston. By these and the elastic 
hoops the blocks Z, are strougly pressed 
towards the piston rod Two other hoops 
a, of elastic steel cut across, are inserted 
in two grooves to be in cuntact with the rod, 
and serve to close the joints more perfectly. 
They are fixed in a similar manner to the 
rings round the piston rod before described. 
The middle groove R, is formed between 
the two others to receive grease, and a cir- 





cular cavity 8, is also made around the 
hole in the cover for the same purpose. In 
constructing, the blocks Z, should be par- 
allel, otherwise the wear will be irregular, 
and the springs will soon he ineffective. 
The blocks M, should not wear unless the 
piston rod wears, and perhaps it will not be 
steam tight unless assisted by a hemp pack- 
ing behind the hoops J.” 

It will be observed that this packing is 
designed with the expectation that the 
piston rod will always move in line and in| 
the same plane with the piston and cross | 
head. There are no provisions for allowing | 
the rod to rise or fall, but the packing itself | 
is intended to grasp the rod not touching | 
the walls of the stuffing box. Should there | 
be any deflection of the piston rod from a| 
straight line as before described, it would | 
cause a derangement of the parts, as the pack- | 
ing cannot tip. In practice the springs are | 
insufficient to exert a uniform pressure, for as | 
fast as the metal is worn away the springsare | 
weakened, there being no way to set them | 
up, and the lubricant used very soon sticks | 
the segments and plates fast so that they | 
will not work. 

































































A thin wiry edge forms upon the ends 
of the blocks at their sides as they are worn 
away, which causes the parts to open, 
thereby causing aleak and much annoyance. 

Three flat metal rings were next tried, 
similar in construction to the old-fashioned | 
piston spring packing as used upon locomo- | 
tives, only the springs were applied outside. 
The trouble with this plan was, that while in 
pushing the rings apart as in a piston they | 
worked well, but when placed in a stuffing | 
box and pressed together, the wear caused 
the ends of the rings to meet, thus prevent- 
ing them from closing tightly around the| 
piston rod, which greatly limited their| 
durability. Difficulties were encountered, | 
such as the parts getting out of line, etc. 

Allen and Noyes, Nov.6th, 1847,took out a| 
patent which developed some new features, | 
and is represented by Fig. 8. A is the pis- | 
ton-rod; B, a section of the cylinder head ; | 
C is an an iron sleeve fitted to the stuffing | 
box and tapered on the inside as shown. | 
Babbitt metal rings, represented by D, are | 
turned to fit the sleeve C, and bored to fit | 
the rod A. Each ring is cut so as to allow| 
it when worn to close around the rod. | 
These rings are pressed down by the springs | 
#, which are held in position by the cap or 
vland F. It will be noticed that the same 
principle adopted by Watt (of the conical- 
shaped cavity into which fibrous packing 
was pressed, thereby causing it to close| 





around the rod) is used in this packing— 
only metal is used instead of fiber. The 
trouble with this style of packing was that 
it was too rigid, making no allowance for 
the deviation of the rod from a straight line; 
moreover the pressure of steam would press 
the rings back against the springs which were 
too weak to resist so great a pressure. If 
the springs were made strong enough to re- 
sist the pressure of the steam, they would 
cause the rings to wedge too tightly in the 
conical-shaped cavity. Practically these 
springs have been abandoned, and a ring of 
fibrous packing used instead. The same 
vrinciples embodied in this packing have 
since, with some slight alterations, been pat- 
ented over and over again. The inventor 
claims to allow for a direct lateral move- 
ment, but practically the lubricant soon 
sticks the iron ring fast so that it will not 
move. Steam is prevented from escaping 
by a composition ring G, having ground 
joints. 

Other improvements followed the one de- 
scribed, and F. J. Johnson took out a patent 
February 10, 1863, in which steam was first 
1 to close the rings around the rod, and 


use 


































































































also to hold the rings in place, but the rings 
were of a flat form, similar to those of Cart- 
wright. 

Another patent was taken out April 21, 
1874, by Messrs. Gilmore and Carter, in 
which a ball joint was introduced for the 
first time, which permitted the packing to 
tip and accommodate itself to a slight angle 
of the rod, also to a lateral movement. The 
ideas embodied in this packing were good, 
but the inventor did not go far enough. 
The two ball joints at the top and bottom, as 


‘constructed, could not work in harmony 


with each other, and there was no way of 
compensating for wear. ‘A packing allow- 
ing a free movement in any direction was 
finally invented by one Martin Schneble, 
June 11, 1878. 

This packing embodies the conical shape 
of Watt, only the cones are reversed, and 
the spring, or pressure, to’ hold them is put 
on the steam side instead of outside, the 
operation of which will very readily be 
understood by referring to Fig. 4, where a 
represents a sectional view of a cylinder 
head, } the piston rod, and ¢ a cap to hold 
the packing. This cap is fastened to the 
cylinder head by means of studs, or bolts; 
the hole is bored larger than the rod, and 
the inside is turned to make a ball joint for 
the reception of the brass ring d. A cast 
iron ring é, is bored, tapering as shown, 
making a flat sliding joint against the ring 





d, while the white metal packing rings /, 
are turned to fit the inside of the ring e, 
making steam-tight joints upon each other. 
These rings are cut through upon one 
side, and a small section taken out, so as 
to allow about {thinch opening. The brass 
collar g is attached to the end of a spring 
h, by which it is pressed against the pack- 
ing rings holding them in position. 

I claimed at the outset that a piston-rod 
packing should allow the rod to move freely 
in all directions, at the same time prevent- 
ing the escape of steam. It should be made 
of a material which will not cut or wear away 
the rod. 

I find by investigation that the packing 
represented by Fig. 4 appears to possess 
these requirements, as will be understood 
from the following description : The holes 
through the cap c, and cylinder head a, 
are much larger than the rod 8, so that by 
the application of the sliding joint between 
the rings d and e, the rod can move freely 
up and down, while the ball joint, between d 
and ¢, allows the rod to work at an angle ; 
thus by this combination the difficulties be- 
fore alluded to are entirely overcome. 

Another valuable feature is that by mak- 
ing the area small at the end of the rings /, 
and the conical cavity at a proper angle, the 
steam cannot cause unnecessary friction 
upon the piston rod, and the resistance is 
found to be a great deal less than with 
fibrous packing. The rings jf, if made of 
lead or similar soft metal, will necessarily 
catch grit and wear away the rod, but when 
made of a proper mixture of anti friction 
metal exhibit great durability. I have known 
a set of this packing applied to a locomocive 
to run a distance of 118,677 miles without be- 
ing touched by the engineer or any other per- 
son. The piston rod at the end of that time 
was reduced in diameter less than jth of 
an inch, and was highly polished. I no- 
ticed by an examivation of some packing, 
embodying the foregoing principles, and used 
upon the 6th Ave. elevated railroad in this 
city, that some of the rings jf, are inclined 
to wear more upon one side than upon the 
other, which is owing to the deflection of 
the spiral spring x. 

This difficulty may be easily overcome by 
the introduction of a ball instead of the 
present flat joint between the collar g, and 
the ring f, which will allow the spring to 
push equally on all sides, thus removing 
any inclination on the part of the spring to 
tip the rings. 

The addition of the ball and sliding joint, 
of Schneble, to the packing of Cartwright, 
as shown in Fig. 2, when applied in princi- 
ple to flat rings upon large engines,has proved 
equally successful. From observation, it 
would appear from the foregoing investiga- 
tions that if the Schneble invention (of 
the ball in combination with the sliding 
joint allowing a free movement of the piston 
rod in all directions) had been applied to 
some other segmental packings they too 
might have proved successful. 
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Nores oF A FoREMAN.— CASTINGS. 
Editor American Machinist : 

Next to the unreliability of men, is the 
unreliability of the materials with which a 
foreman has to deal. I will speak here of 
but a single material—cast iron, or rather 
castings, and I don’t feel able to do justice 
to that. 

Castings area constant element of uncer- 
tainty in the machine shop. You can’t tell 
when you will get them, nor whether they 
will be all right when you do get them. 
If they are right, you can’t tell whether the 
next lot will be hke them. Castings bring 
a foreman into frequent scrapes. Promise 
to have a job finished at a certain time, and 
then be disappointed about getting your 
castings, and see where youare. When you 
promise work, always make your promise 
contingent upon the timely receipt of your 
castings. There is another interesting case 
where you try to use doubtful castings, and 
after expending a lot of work upon them, 
you have finally to throw them away, That 
makes a fellow feel cheap, These doubtful 
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castings are a fine means of discipline to the 
foreman, and as he uses them they develop 
decision of character, or vacillation and in- 
stability. My advice is, if a casting is ques- 
tionable, send it back to the moulder, and 
let him have the benefit of the discipline 
which it affords. 

I don’t believe Iam betraying any secret 
when I say that, while there are some black- 
smiths to whom a machinist is willing to 
accord most of the attributes of a common 
humanity, I have never found a machinist 
who had any respect for a moulder. Why 
should he have any? Complain to a moulder 
of any defect in a casting, and see if you 
can rely upon anything which he may as- 
sign as the cause of his failure; or, what is 
more to the point, see whether you can de- 
pend upon his ability to remedy the fault in 
the future. Ifa moulder has a bad casting, 











It is earnestly to be hoped that the com- 
panies building the iron steamers of which 
you speak will not imitate the constructors 
of so-called fire-proof buildings on shore, 
and put in just enough wood to melt and 
warp down all the metal surrounding it. It 
is also to be hoped that said boats will not 
be made ‘‘unsinkable,” by a few alleged 
water-tight bulkheads, with every conveni- 


ence in the way of doors through and open | 


hatches between them. Of course, a few 
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parallel to each other, and not convergent, as in 
perspective.’ —Davidson. 

An object, if turned at right angles to its 
former position, the elevation now. will be 
what was in the former position the plan,and 
the plan will be the elevation. Inthe draw- 
ing of details, any side may be used to re- 
present plan or elevation, to suit the desire 
of the draughtsman. 

A good many draughtsmen oppose the plan 


of shading drawings, for no good reason that 
| separate compartments make a vessel safer, | I could ever find out. 


It is my practice to 


but the only absolute safety lies in making | shade nearly all I do, thus showing in a 
up the shell of hundreds or thousands of| graphic manner the different shapes and 


impermeable cells. If a boy wanted a good 
toy boat, that the other boys couldn’t burn 
or sink, the pieces of which would float off 
if they smashed it, he’d whittle it out of 
some cellular substance, like a piece of 
,pumice stone. A tin cup makes an excellent 


forms at a glance, much better and more 
| pleasing to the eye than would be a flat out- 
| line drawing. My practice is after inking in 
| the outlines and cleaning the drawing, to use 
a crayon and pencil to shade with, and to 
{tone down with a stump, which is a piece of 


he can merely tell you, as a woman does" little boat, and a still better one, with a| chamois leather twisted up and used as a 


when her bread is heavy, that he had “ bad 
luck” that time, and that’s the end of it. 
The constituency of the AMERICAN Ma- 
CHINIST should include all classes connected 
with the production of machinery; not 
merely the machinist, the greasy 
(I beg pardon) worker in iron and 
steel, but equally with him the 
proprietor or leading mind of 
every shop; the draughtsman and 
designer, the pattern maker, the 
moulder, the blacksmith, and 
the boilermaker. But who sup- 
poses that a moulder ever saw the 
inside of a mechanical journal? 
I have, indeed, seen some articles 
upon moulding in the papers, but 
they were not written by a 
moulder, and I never knew a 
moulder to read them. If I were 
looking for a promising field of 
practical philanthropy, and had 
the time and means to occupy it, 
I would organize a Society for 





the Diffusion of Knowledge 
Among Moulders. Here is an 
inviting opportunity in which 


glorious resultsare to be achieved, 
and the blessings of prosperity await who- 
ever will earnestly engage in it. 

No one need misunderstand me. I write, 
after a fashion of my own, my convictions, 
I honor skill in other spheres of industry as 
sincerely as in my own; but I believe that 
the ways of moulders are somewhat slip- 
shod. I do not believe that moulders do 
their best always. I do not believe that the 
conditions of production in the foundry are 
necessarily uncertain and uncontrollable. 
Where moulders are sufticiently interested, 
they rarely lose castings. A large or elab- 
orate casting, whose production is considered 
a great achievement, is almost uniformly a 
successful one. 

Why may not a moulder be an enthusiast 
in his calling even as other men? Why 
may he not know the fierce joy of earnest 
and absorbing toil? If a moulder would 
learn to do that, I don’t believe he’d trouble 
meso much. If the moulders will rise up 
in meeting and confess theirsinsand promise 
to do better, I will try to forgive, though I 
can’t forget. 

Troy, N. Y. 
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HINTS FOR BUILDERS OF STEAM VESSELS. | 


Editor Amer.can Machinist: 


With your capital remarks about steam- 
boats, etc., on page 8, No. 46, permit me to 
heartily agree, except one word—“‘ joiners,” 
in last sentence but one. <A joiner (with all 
due respect to the craft, and may they wax 
rich and fat), is one of the worst nuisances 
that can infest a steamboat, and should on 
no account be allowed on board without a 
ticket. Weall know him. He is the man 
whose holocaust of victims cry anathema 
from ten thousand watery graves at the bot- 
tom of every river and lake and sea. Till 
steamboat men learn to let him and his 
kindling wood alone, and not put a foot of 
lumber aboard their craft, except, possibly, 
in the furniture(which is too isolated to 
burn much), we shall have frequent recur- 
rence of last summer’s dreadful experi- 
ences, 





partition or two soldered across inside—till 
something happens to it. Don’t let us have 
any more tin-cup boats. 

OBERLIN SMITH. 


Bridgeton, N. J., Nov. 9, 1880. 


rubber. I enclose you a simple specimen 
which will explain itself. A child can tell 


| by it just exactly what shape each section is 
| intended to represent, and compared with the 
|same figure underneath, in outline merely 























Two SPECIMEN MECHANICAL DRAWINGS OF THE SAME OBJECT. 


A FEW HINTS CONCERNING 


DRAWINGS. 


MECHANICAL 


Editor American Machinist : 

Ihave noticed in your paper, at various 
times, articles from draughtsmen, regarding 
the relative positions on the paper of the 
elevations, plans and sections to each other 
in making mechanical drawings. 

The writer is a practical mechanic and not 
a professional picture maker, and one who 
has had over a quarter of a century’s expe- 
rience in designing and delineating mechan- 
ical objects, combinations and machines of 
different kinds, coupled with the experience 
of following up the above-named drawings 


through the pattern shop, foundry, machine | 


and blacksmith shop until comple‘ed, set up, 
and operated. He desires to place before his 
fellow workmen, through your columns, his 
views upon the above subject. 


It is the practice of most practical men, as 


also it is the writer’s, to place the different 


views of the object delineated in the most | 
|convenient positions, regardless of any con. | 


ventional rule whatsoever. Under this usage 
I have yet to discover the first inconvenience 
|or complaint arising therefrom. It will be 
understood, as a matter of course, that a 
proper and distinctive title be placed over or 
upon each and every view upon the drawing, 
indicating that it isan elevation, section, or 
pan, also stating from what point the view 
was taken, and where the section was cut 
from. These would indicate at a glance and 
convey to the mind clearly, irrespective of 
their position on the paper, just what the 
designer wished constructed, and that is all 
that I understand a mechanical drawing to 
be for, and therefore any method that will 
meet this end fills the bill. 

Another point in which some practical 
men err, is in supposing that a plan is merely 
the outline of the ground or space upon 
which an object stands, whereas it includes 
all that may project beyond this, or overhang 
the base, orin other words, a plan is what 
the eye can see when looking straight down 
upon an object. ‘‘ Jt must be remembered that 


in projection the visual rays are supposed to be 


there is no comparison, as the accompanying 
drawing will plainly show. 

By a little careful manipulation these 
shaded drawings are successfully varnished 
with the ordinary yellow shellac varnish 
used by pattern makers, thus preserving 
them and making them so they can be 
washed and kept clean. 

For detail drawings, I would follow the 
plan of your inimitable writer Chordal, as 
stated by him in one of his letters a short 
time ago, as published in your columns. 

I may, in a future paper, say something 
of isometric and other perspective drawings 
which may be used with advantage in the 
workshop. Yours truly, 


T -SQUARE. 
Pittsburg, Nov. 1st, 1880. 


A GAUGE FOR TAPS AND SCREWS. 
Editor American Machinist : 

Being a reader of the AMERICAN Ma- 
CHINIST, and a lover 
of anything that has 
a tendency to pro- 
mote 
refinement,” I take 
pleasure in giving 
to the mechanical 
world what our 
boys call the cheap- 
est, greatest and 
most accurate time- 


saving gauge for 
taps and screws 


they ever saw. 

If it is old to any, 
it is new to me, for 
I was driven to its 
invention by find- 
ing no taps in the 
market as well 
suited to our work 
as those we could make, if we could get 
them uniform in size. A solid gauge is not 
reliable, because the small chips are liable 
to et into the threads, and the time wasted 
in cutting and trying makes it an expensive 
one. Every tool maker knows the strain 





Side View 
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End View 
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*“mechanical | 


put upon his conscience when he tries to 
account for missfits in interchangeable work. 

The sketch herewith is intended to show 
a full size gauge for $'’ made from saw stcel 
about ,"' thick, with one side offset to suit 
lead of thread, and fitted with file, scraper 
and red lead to a tap, the size of which is 
kept for standard. Then the sharp edge is 
taken off with a fine file, after which the 
bearing points are heated in melted lead and 
cooled in oil. Very respectfully, 

Canton, O. CARBON. 

ON THE ‘‘ BELT QUESTION.”’ 
Editor American Machinist : 

It is bad economy to use a narrow belt 
for any purpose, for the reason that a nar- 
row belt requires to be stretched so tight to 
do its work that it soon gives out; and in 
addition, by reason of its tension, it is hard 
upon the journals of the machine which is 
driven by it. Knowing the above to be 
true, the writer has very often put belts 
upon machines that were too narrow to do 
the work that was required of them, and 
the remedy in each case was to get wider 
belts, resulting in greater dura- 
bility of belts and machinery, 
and the performance of more 
work thereby. This has hap- 
pened so often with the same 
result, and with no other changes 
being made, that I am confirmed 
in the opinion—Haswell and 
others to the contrary, notwith- 
sgjanding—that the width of a 
belt has a great deal to do with 
its pulling power. aha: Fg 

—— ope —— 

Mr. Adamson, at a meeting of 
the British Iron and Steel In 
stitute, at Dusseldorf, strongly 
condemned the practice of en- 
deavoring to strengthen steel by 
tempering it in oil, because 
while that practice might in- 
crease the tensile strength, it im- 
paired the elasticity and ductility 
of the metal. 

a} See 

There are in Philadelphia 1038 iron factories 
employing 12,000 men, not including those 
employed at the Baldwin Locomotive Works. 
SS 

Allentown, Pa., has already subscribed 
$61,000 toward the erection of silk mills in 
that city. 
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The manufacturing statistics of Louisville, 
Ky., prepared for the census, show that in 
ten years Louisville’s manufacturing inter- 
ests have more than doubled in capacity. 
The manufacturers of Louisville employ 
16,451 hands in 1191 establishments, These 
establishments represent a capital of $20,- 
364,449; distribute $5,765,387 annually in 
wages; consume material costing $22,362,704 ; 
and produce goods valued at $35,908, 338. 
8 ea 








Detroit, Mich. has 820 manufacturing 
}establishments, employing $13,226,373 cap- 
ital and 17,870 per-ons, and producing $22,- 
161,372 worth of goods. If the Michigan 
car works and other industries just beyond 
the limits were included, however, the yearly 
product would be swollen to nearly $30,000, - 
000. 


ee 
An impression prevails among some me- 
chanics that chilled iron cannot be turned in 
a lathe, as other metal can, but this 18 erro- 
neous; with proper appliances chilled is as 
easily turned as soft as iron. Slow speeds 
and wide-faced tools, like those used for 
turning brass, are employed with satisfactory 
results. All chilled rolls used in paper- 
making machinery, and in metal rolling, are 
turned before being ground, 
a 6 
Thus far during 1880, the North Chicago 
Rolling Mill Co. have employed constantly 


4,780 workmen. 
De 


Dessiccated potatoes, pressed to a small 
compass have been experimented on by 
California parties, and a shipment to En- 
gland last year was very profitable, and the 
operation is now to be carried on on a much 
larger scale. 
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Putting a New Crank Pin in the Engines port side. 


of the Steamer Knickerbocker. 


By Lewis JOHNSON. 


A PAPER READ BEFORE THE AMERICAN S8O- 
CIETY OF MECHANICAL ENGINEERS. 


In the month of March, 1876, I was called 
upon to put a new pin in the cranks of the 
steamer ‘‘ Knickerbocker,” belonging to the 
Cromwell Line of steamers, plying between 
New York and New Orleans. This steamer, 
under command of Capt. Frank Kemble, 
had left her wharf at New Orleans on the 
regular sailing day, and had proceeded so 
far on her voyage to New York as to have 
reached a distance of 100 miles from the 
mouths of the Mississippi river. At this 
time, it was discovered that the crank pin 
had broken entirely in 
two, the fracture occur- 
ring inside of the for- y, 
ward crank eye, about / 
one inch distant from the 
inside face of the crank. [ 
After consultation by the | 
officers in charge, it was 
determined to take the a 
vessel back to New Or- 
leans, as it was deemed 
unsafe to proceed on the 
voyage homeward. The 
vessel was headed back 
to New Orleans under 
moderate speed, and it 
was found that while the 
engine was driven ahead, 
the inch of solid pin pro- 
jecting into the eye of 
the forward crank car- 
ried the crank around 
with security. The 
steamer reached _ her 
wharf understeam safely, 
requiring the assistance 
of a tug in effecting a 
landing only. 

A brief description of 
the cranks and pin will 
give a clearer conception 
of the job in store for 
me. The cranks were of 
wrought iron of the bal- 
anced type, each crank 
fast to its respective 
shaft, and the pin perma- 
nently fast in the after or 
main crank only. In the 
eye of the forward or 
drag crank, the pin was 
secured by means of 
chocks or keys, in a 
manner familiar to ma- 
rine engineers, and 
shown in the accom- 
panying drawing. The 
pin was of 12 inches 
diameter, its length be- 
tween the cranks 14 in- 
ches, and the thickness 
of cranks each 18 inches, 
making the entire length 
of the pin 40 inches. I 
may err in some of the 
dimensions, as I am 
trusting entirely to memory in the matter, 
but the dimensions do not materially affect 
the purpose of this paper which is merely to 
describe the operation of taking out the old 
pin and inserting the new, an operation 
which presented some peculiarities of prob- 
able interest to mechanical engineers. 

The first step taken toward repairing the 
disabled machinery was the removal of the 
old pin. An effort was made to dislodge 
the chocks in the forward crank eye by 
driving, but with so little success that in 
view of the necessity of getting the vessel to 
sea again with as little delay as possible, I 
determined to resort to a process of heat- 
ing and shrinking which had _ beforetime 
been practiced on a smaller scale by myself 
and others. Preparations were immediately 
made for heating the crank ends alternately, 
beginning with the forward crank, that hold 
ing the chocks. The cranks were placed 
in a horizontal position, with the pin on the 

















View 
of Pin with 
bands dividing 
Key ways 










View 
of Pin with 
Key ways clear, 
Main or After 


A basket or crate of iron plate 
was erected under the crank end for the pur- 
pose of holding the fire for heating. The 
body of the crank and the surrounding por- 
tions of the frame and engine were protected 
from the \eat by plates of iron erected and 
secured by wire. A fire of charcoal was 
then started and fanned toa glow by means 
of hand bellows, kept in operation by relay 
of hands for about six hours. During the 
process of heating the crank end, all that 
portion of the crank as well asthe surround- 
ing parts of engine which might have been 
injured by heat were kept cool by a stream 
of water directed through ordinary hose. 

At the expiration of the time above-men- 
|tioned, the coal was removed and fire ex- 

‘tinguished. The crown of the crank sur- 
rounding the pin was found visibly red, 

‘this symptom of heat rapidly losing itself 
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TE TE es Se 
Banded Pin 


ready for insertion 


in the eye of Crank \—— 





nozzle was directed to one end of the pin the difference 


water would flow easily through the eye 
around the pin. Of course this occurred 
after the metal had become somewhat 
cool. 

A measurement of the pin and the eye of 
the crank, after the removal of the pin, 
showed that the eye had been slightly in- 
creased in diameter, while the pin had been 
compressed; the standard of measurement 
being the body of the pin near the face of 
the crank, where the crank-pin boxes had 
effected little or no wear, and assuming the 
pin to have been of uniform diameter. 
This assumption was justified by an exam- 
ination of the spare pin on board, provided 
for an emergency of this kind. This spare 
pin had been made of the same dimensions 
as the fractured pin, and on trial was found 
too small in diameter for a proper and safe 
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of diameters between the crank 
eye and pin a trifle more than } inch. The 
length of pin thus reduced was 13 inches 
(the thickness of crank), and this length 
embraced the two fore and aft key seats al- 
ready in the pin, and which corresponded 
in location to those in the crank eye. Co- 
incident with the turning of the pin, I had 
five welded bands forged, of iron, } inch 
thick, and 23 inches wide; each of these 
was bored out to a diameter ,'; scant, less 
than the new diameter of the pin, and the 
edges faced to a proper width. When the 
pin had been turned to this new diameter, 
the bands were ready for use. One of 
the bands was then heated in a clean coke 
furnace near by, the pin removed from the 
centers of the lathe, turned up on end, and 
the hot band dropped on the pin up to the 
shoulder left by the turning; after cooling 


the band the pin was 
again placed between 


centres, and a rough cut 
taken off the outer sur- 
face of the band; each 
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toward the center of thecrank. The stream 
of water was now turned on the heated 
crank eye, shrinking occurring rapidly on 
the outside of the metal and extending grad- 
ually toward the pin, which retained its 
heat the longest. At acertain stage in the 
process of cooling,the shrinkage of the crank 
eye on the pin could be distinctly heard, the 
sound conveying the impression of some 
hard substance being crushed in the jaws of 
a powerful vise. The water was turned off 
after the metal had become comfortably cool, 
and an examination of the chocks and 
broken section of pin followed. These were 
found perfectly loose and were easily re 
moved by hand, Theafter crank with its 
section of pin was next subjected to the 
treatment that the sister crank had justpassed 
through, with like gratifying results, the 
section of pin being removed without diffi- 
culty. It was noticeable, during the process 
of cooling the cranks, that when the hose 























Pin in Crank 


with Chocks removed 


( of the remaining bands 

mus placed on the pin 
and turned off—succes- 
sively in like manner— 
and when all the bands 
were on, a final cut was 
taken off leaving the 
pin with a new diameter, 
a scant ;y larger than 
the eye of the crank. 
The precaution of turn- 
ing off the bands suc- 
cessively described, 
was rendered necessary 
to insure the safety of 
the bands from bursting 
by the sbrinking strain, 
either in the weld or else- 
where in taking off the 
final cut, for had any of 
the inside bands yielded 
to the strain, it is clear, 
that the bands follow- 
ing would have to be 
removed to put on a new 
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band, and if the first 
band had broken the 
whole operation of band- 
ing would have to be 
repeated, a loss of time 
we could not afford to 














fit in the now expanded eye of the after 
crank, 

If the old pin had been drilled out, the 
new pin would doubtless have been of the 
A difficulty was here pre- 
sented, that at first gave some uneasiness. 
It will be remembered, that the object in 
taking out the old pin in the manner de- 
scribed, was with the view of saving time; 
and the probabilities were that we had de- 
feated the very object of our desires, in 
pursuing the plan adopted for removing the 
pin. I dare not entertain the idea of mak- 
ing an entire new pin, as the delay involved 
would have been provoking, as well as ex- 
pensive. A little reflection, however, sug- 
gested a way out of the difficulty, which 
was forthwith adopted. I concluded to 
turn down that portion of the new pin 
hugged by the eye of the after crank, to a 
diameter of 113 inches, or } inch less than 
the body of the pin, thus making the actual 


proper size. 





% inch 


risk. I was fortunate in 
not having any of the 
bands break. The pin 
was now ready for in- 
serting in the crank. 
The after crank was then 
heated in the usual way 
to a red heat in the 
crown, and without the 
least difficulty the pin 
was inserted and ad- 
justed to bring the key 
ways fair, the whole 
operation being _ per- 
formed without excite- 
ment and only in moder- 
ate haste. The crank was 
then gradually cooled 
with the hose, and when 
cooled and the debris re- 
moved, the divisions of key ways made by 
the bands (shown in the drawing) were eut 
away by sharp side chisels, the sides of key 
ways dressed, the new keys fitted and driven 
at this end of the pin, the chocks fitted 
and driven at the other end, the safety plate 
fastened over the ends of chocks, and the 
This same pin is still 


SCALE 
bt. 


job was completed. 
in the cranks of the vessel, and apparently 
as sound and serviceable-as the day it was 
putin. The actual time consumed in per- 
forming the job was something less than 
five days, working continuously day and 
night. 

It is proper here to remark that I was in- 
debted for valuable support and assistance 
to Mr. Geo. H. Clarke, the chief engineer 
of the steamship Knickerbocker, and his able 
assistants. 


<_o—"— 
The revenue of our railroads last year was 
about double that of the U, 8. Government, 
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Apprentice Papers. porting table in this case is the resistance. Méechantedl Senvialoa, 
ee The resistance in this case is as great as the nes 
By CHorDAt. force. If the table breaks down, it shows By Cuarves A. Have. 
that the resistance was not as great as the > : ply & ; ae ce 
VI.—INERTIA AND FORCE. force. Gravity can only produce motion . 0 ee a eee 


— CIETY OF MECHANICAL ENGINEERS. 


Mechanical correctness is the adaptation 
of the proper means to the accomplishment 
of the ends in view, hence the success of 
mechanical engineers must necessarily de- 
pend upon the extent to which they satisfy 
the conditions governing the production of 
the effect sought. 

Throughout the long list of industries 
calling for the services of engineers, the 
characters of the different operations con- 
stantly change to suit the varying demands. 

Jorrectness of manipulation in machine 
construction does not always mean extreme 
closeness of fit. The automatic cut-off gear 
of steam engines, for example, requires to 
be sufficiently sensitive, to enable it to adjust 
itself at the slightest attempt to fluctuate in 
the speed of the balance wheel. This ac- 
tion should resemble as near as possible the 
operation of the human will controlling the 
muscles through the medium of the nerves. 

A tolerably clear conception of the action 
necessary to regulate speed, under varying 


If a block of iron be laid upon a table it when it can pull something from a higher 
will not move of its own accord. Thisiron, place to a lower place. 
or any quantity of iron, may be worked up If we wani to move a block of iron from 
into cannon balls, or locomotives, orrailroad the ground to the table, we apply the force 
cars, or wheelbarrows, or boilers, or steam of our muscles and lift it. In this case our 
engines, or arrows, or clocks, or wheel gear- muscles yield, the force and gravity become 
ing, or machinery or anything else, and it aresistance. Our muscles tend to lift the 
will never show the least tendency to move block, and gravity tends to hold it down. 
of its own accord. What we sayofironwe If weare able to lift the block, it is be- 
may say of everything else; everything on cause we apply a force sufficient to overcome 
earth; every particle of matterin the universe. the resistance. If we cannot lift the block, 

There is nothing in matter which in any it is because Wecannot apply a force as great 
degree gives it any tendency to move. This asthe resistance. Let it be distinctly under- 
indisposition of matter to set itself in motion stood that the block does not tend to lift it- 
is termed Jnertia. We say that all matter is self up or to move itself downward. Matter 
Inert. When matter moves, in any way is inert, and the motion results from the ap 
whatever,something moves it; it nevermoves plication of force to matter. It willthus be 
itself. Anything which acts on matter, so as_ seen that there is nothingin a machine of any 
to cause motion, is termed Force. It is im- kind which will cause it to move. Force | 
possible to say what force is. It is one of must be applied. N»o steam engine moves it- 
nature’s mysteries of which we know little self; the boiler of an engine does not move 
or nothing. the engine; the water in the boiler does not 

But we may study the action of the most move the engine. All this is simply matter, 
mysterious things, and thus acquaint our- perfectly inert, and without any power to 
selves With the laws and principles of those | move. If we want an engine to move we demands for energy, may be obtained by at- 
actions. In this way man may make excel- apply the expansive power of heat to tbe Salk i tempting to walk at a perfectly uniform rate 
lent uses of things which he does not under- | water, and the expansion of the water into eal ‘i of speed against a very strong but unsteady 
stand. , steam gives us a convenient plan for causing : i i wind ; the muscular exertions under such 

Force is one of the mysteries of nature the heat force to movethe engine. No water conditions would constantly vary in intens- 
which we can command and apply in thous- | wheel runs itself. Gravity pulls water down- ity, to meet the fluctuations in pressure of 
ands of ways, and the laws of force are so | ward, and we find a waterwheel a convenient the gusts of wind against the body. 
well understood that we can work intelli- device for getting us rotary motion from the The principal obstacles to close regulation 
gently. force of gravity. No watch or clock will in steam engines are friction and lost motion 

While force acts in many different ways, run itself. It is inert matter. We apply of the regulating gear; friction, of course, 
we find after all that it is simply one thing, muscular force to a watch key and wind a being the greater, because upon the efforts 
and that is a capacity to put matter in spring, the spring is elastic and tends to un- of the friction depend the extent to which 
motion. wind with about the same amount ef force lost motion is realized. 

There are forces which are alwaysin action it took to wind it. This unwinding runsthe In some of the best types of automatic en- 
or always wanting to act. Thus gravityisa watch. The spring has no power. It isinert gines the controlling mechanism is fitted up 
force constantly tending to move things to- and only gives out power which is put into 


with a looseness of joints that would be en 
ward the earth’s center. If we lay a block it. It is thus seen that watches and clocks tirely out of place in the slide rest ofa 











of iron on a table, the force of gravity tends run by muscle power. SINKING Pu MP FOR SHAFTS AND We tts. lathe, or in the equally important parts of 
to pull the block to the earth. The block At this point it will be interesting to trace other machine tools. But this looseness of 
has no tendency to move downward of its the source of some of our common forces. ‘The pump here represented has a 30 inch fit in the engine gear is the guarantee of 
own accord. Itis inert. Butif we pull the 9 es steam cylinder, 14 inch plungers anda stroke precise automatic action ; each part should 
table out from under the block the block New Pumping Engines for Mining. of 36 inches. It is now in operation at the be so disposed as to come squarely and, 
moves to the earth. The amount of the force —— bottom of a shaft 350 feet deep, and is said above all, promptly to its work, the differ- 
depends on the mass of the block. Even In pumping water from very deep mines, to work entirely satisfactory. ent relative positions corresponding to the 


when the table is under the block the force where large bodies of water are to be raised The pump represented by the upperengrav- different points of cut off being the import- 
of gravity is drawing the block downward, | on heavy lifts, it has been found that the’ ing shown herewith, is also made by the same | ant items, 

and if the mass is great The attempt at uni- 
the table may break formity of speed is 
naiioe the stvein in- sometimes defeated by 
posed by the force of reason of an unneces- 
gravity. We would sary, though well-in- 
generally say that the tended, closeness of 
block of iron broke the workmanship, by 
table down, but in fact means of which the 
it is the force of grav- “‘nerve quality ” of the 
ity acting on the block engine is impaired; and 
which breaks the table. the demands, _ tele- 
graphed from balance 
wheel to regulator, for 
more or less energy us 
the case may be, are 
not satisfied with suf 
ficient precision. 








When we speak of 
the weight of a thing, 
we refer to the amount 
of force which grav- 
ity exerts on that thing, 


i) 


le 


and, as stated some 
time back, the amount 
of this action, and con- which correctness and 
sequeatly the weight i ie —— = ; ; SVT ET ) : closeness go hand in 
of a thing, depends on {)) || }| oe : , ! a hand, your attention is 
the amount of matter mae Ut 7 a . 7 | Mw Ni Me : directed to milling and 
in that thing. Thus a ; po gear-cutting machines. 


As an example in 








one ball of iron may . PUMPING ENGINE FOR HEAVY MINING. In this case a moder- 
be drawn downward ate amount of friction 
with a certain degree of force. Two balls ordinary pumps are not adapted to that kind company, and is designed for recovering is not objectionable, the purpose in view 
of the same size will be drawn downward of work. shafts and for working in a contracted space. being to produce mechanism, in which lost 


with twice that force, and we say two balls The Deane Steam Pump Co., of Holyoke, It can either be attached to timbers for rais- motion shall be avoided to the utmost pos- 
weigh twice as much as one ball. If we Mass., (Warerooms 92 and 94 Liberty St., ing and lowering in the shaft or may be sus- sible extent consistent with practice. 

could squeeze and compress two balls hard New York), have built a pump designed pended by means of the ring in the top cyl- Required, a spindle that shall revolve 
enough to get them into the size of one ball particularly for heavy work, which is repre- inder head. These machines are furnished without a particle of shake, but still suffi- 
there would be as much matter in the one sented in the accompanying engraving. The with air chambers and the pumps with or ciently free in its bearings to permit of 
dense ball as there was in the two balls, and general construction will be readily under- without removable linings as desired. The lubrication. The sliding carriage to which 
the one dense ball would weigh as much as stood by an engineer, who will perceive that steam cylinders are provided with valves for the work is secured is so accurately fitted by 


the two balls did before. the valves and all parts likely to require more regulating the speed and stroke. The parts means of skillful scraping that it may be 
When a force is acting on something and than ordinary attention, are easily accessible. are simple in construction, and may be freely moved on its bearings and still possess 
still no motion of that thing is produced, it The engine is of the same style as that used quickly removed for inspection or repairs. qualities of extreme rigidity in a direction 


is because the force meets with a resistance. uponthe regular Deane Pump. These pumps The dimensions of the pump here shown, | at right angles to its line of motion; the sur- 
Thus, when the block of iron is on the table, are arranged for using high pressure steam, is as follows: steam cylinder 14 inches, and faces of these bearings approximating so 
the force of gravity is trying to pullthe block with a condenser or open exhaust, and when water cylinder 7 inches, with a stroke of 16 closely to plane surfaces that, were it not 
to the earth, and still the block does not desired, they are provided with compound inches. The parts of these — are made for the lubricant interposed between the 
; move. It does not move because the force condensing engines, which are preferred in interchangeable by means of U. 8. Standard parts in apparent contact, they could be 
of gravity meets with aresistance. Thesup- localities where fuel is expensive. gauges and templates, made to touch each other at all points, 
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If it were possible to divide an index plate 
so accurately that its errors were within the 
thousandth part of a second, the fullest ad- 
vantage could not be taken of its precision, 
unless the balance of the operating parts of 
the machine were of a quality fit to bear it 
company. 

But it may be safely said that the road, at 
least, to mechanical correctness has been 
reached in a practical sense, when we con- 
sider the fact that machines are even now 
produced, by means of which a gear of, say, 
two hundred teeth may be accurately cut 
without first marking off its circumference, 

In following up this path of correctness, 
it is highly important to understand just 
what we desire to accomplish; to rightly 
appreciate the necessities of the case in 
hand, whatever it may be; and it must be 
also borne in mind that there is a financial 
phase to the subject, that there must be an 
adaptation of commercial as well as me- 
chanical means to suit the ends in view. 
Under some conditions there will be found 
justification in comparatively heavy invest- 
ment in the matter of plant and appliances, 
while under other conditions the undertak- 
ing may be of a nature so limited that a 
process of a permanent character would be 
forbidden. 

In some classes of machinery, the manu- 
facturers thereof are not brought into inti- 
mate contact with their productions with 
the same degree of interest that their custo- 
mers are, and, consequently, the progress 
towards perfection is somewhat dependent 
upon the criticisms and demands of their 
patrons; and as these broadcast comments, 
when brought to a single focus, are very 
likely to appear to a certain degree contra 
dictory, our mavufacturing engineer, unless 
he possess the faculty of sifting evidence 
pretty thoroughly, is not unlikely to lose 
sight of the way to correctness in a meta- 
physical fog. 

To settle a question in one’s own mind is 
not the easiest or most rapid operation 
known, but when we attempt to dictate to 
others whose experience has placed them in 
a position from which things do not appear 
quite the same as from our own standpoint, 
the difficulties are immeasurably increased, 

It has been said that when two persons are 
engaged in controversy, there are really six 
personalities present. First, the pair as 
they really are ; second, the pair as each 
thinks the other is, and third, the pair as 
each considers himself. But in view of the 
fact that a very large number would resuli 
from the application of such a course of 
reasoning to this body of engineers, let us 
hope that in our progress along the track of 
mechanical correctness, we may be so di- 
rected that we shall be practically a unit. 


<> aa 


Measurements of the Friction of Lubri- 
cating Oils, 





By C. J. H. Woopsury, Boston, Mass. 





A PAPER READ BEFORE THE AMERICAN §0- 
CIETY OF MECHANICAL ENGINEERS, 





The resistance existing between bodies of 
fixed matter, moving with different veloci- 
ties or directions, presents itself in the form 
of a passive force which results in the dim- 
inution or the destruction of apparent mo- 
tion. Modern science has demonstrated 
that this destruction is only apparent, being 
merely the conversion of the force of the 
moving body into the oscillation of the re- 
sisting obstacle, or into that molecular vibra- 
tion which is recognized as heat. Direct 
friction refers to the case where the two 
bodies are in actual contact, and mediate 
friction where a film of lubricant is inter. 
posed between the surfaces ; and it is this 
which applies to nearly every motion in 
mechanics where bodies slide upon each 
other. The coefficient of friction is the re- 
lation which the pressure upon moving sur- 
faces bears to resistance. 1 have devoted 
some time to the examination of this subject, 
in the interests of the Mill Mutual Insurance 
Companies of New England. In this report 


tion of lubricating oils, I shall restrict my- 


signed especially for the purpose, the 
method of its use, and the results obtained 
with a number of oils in our market which 
are used for lubricating spindles. 


machines used showed that none of them 
could yield consistent duplicate results in 
furnishing the coefficient of friction. 


to obtain correct data, adduced 
certain negative evidence which 
established positive conditions as 


dently, and I believe originally, made use of 
self to a description of the apparatus de- water in a friction machine, and has perform- 


ed good work in the limit of his experiments. 
A protection of wool batting and flannel, 


'to guard the discs against loss of heat by 
Previous | radiation, diminishes the escape of heat to 
investigation of nioe different oil-testing | about two degrees per hour, which loss 1s not 


appreciable when observations are taken 
within a few seconds’ interval. A thin cop- 


The | per tube, closed at the lower end, reaching 
operation of these machines, by their failure through the cover, extends to the bottom of 


Curves showing Changes of Coéfficient of Friction 


under Varying Conditions. 





indispensable in the construction 8 
of a machine capable of measur- 
ing the friction of oils. The fol- 





lowing circumstances must be 
known or preserved constant,— 
temperature, velocity, pressure, 








area of the frictional surfaces, 6 
thickness of the film of oil be- 
tween the surfaces, and the me- 
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chanical effect of the friction. In 
addition to the foregoing con- 
ditions, the radiation of the heat 





generated by friction must be 
reduced to a minimum, and the 
arrangement of the _ frictional 





oo 


surfaces must be of such nature 
that no oil can escape until sub- 
jected to attrition. To measure 


Iubs. per sq. inch. 
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the frictional resistance at the 
instant of a given temperature, 
and at a time when both tem- 1 


Ss,z 





perature and friction are varying, 
requires a dynamometer which 
is instantaneous and automatic 


























in its action. 

‘lhe apparatus consists of an 
iron frame supporting an up- 
right shaft surmounted by an 
annular disc made of hardened tool steel. 
Upon the steel disc rests one of hard bronze 
(composed of the following alloy,—copper 
32 parts, lead 2 parts, tin 2 parts, zine 1 part) 
in the form of a cylindrical box. Water is 
fed in at one side and adiaphragm extending 
nearly across the interior produces a uniform 
circulation before discharge. Although this 
use of water is original with the writer in 
the method of its application, the first use of 
water to control the temperature of the bear- 
ing surfaces of oil-testing machines is due to 


Coefficient of Friction 


10 .20 .30 .40 .50 .60 


Coefficient of Friction. 


the disc; the bulb of a thermometer is in- 
serted in this tube and measures the tem- 
perature of the discs; an oil tube runs to the 
center of the disc, and a glass tube at the 
upper end indicates the supply and its rate 
of consumption, and also serves to maintain 
a uniform head of oil fed to the bearing sur- 
faces. The rubbing surfaces of both discs 
were made to coincide with the standard 
surface plates, in the physical laboratory of 
the Institute of Technology, and their con- 
tact with each other is considered perfect. 


at Different Pressures. 







































































Monsieur G. Adolphus Hirn, and described 
by him in a paper on the subject of friction, 
read before the Société Industrielle de Mul- 
house, June 28, 1854. M. Hirn, however, 
confined his attention chiefly to the deter- 
mination of the mechanical equivalent of 
heat, as measured by the amount of heat 
imparted to the circulating water, expressed 
in the work of friction. His investigations 
of lubrication with this apparatus were con- 
fined to the friction of lard and olive oils, at 
the light pressure of about one and four- 
tenths pounds to the squareinch. Mr. Chas. 





of my work upon the measurement of fric- 


N. Waite, of Manchester, N.H., has indepen- 
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After this surface was finished, the bronze 
dise was treated with bi-chloride of platinum 
which deposited a thin film of platinum 
upon the surface. Upon the application of 
the discs to each other the steel disc rubbed 
off the platinum from all parts of the sur- 
face, showing the perfection of contact. 
This nicety of construction enables a film of 
oil of uniform thickness to exist between 
the surfaces, and the resistances are not viti- 
ated by the collision of projecting portions 
of the disc with each other. The rounded 
end of the upper shaft fits into a correspond- 
ing depression in the top of the upper disc. 





This method of connection retains the disc 
over the proper center, yet it is allowed to 
sway enough to correct any irregularity of 
motion caused by imperfection of construc- 
tion or wear of the lower disc. To obtain 
the desired condition of pressure, weights 
are placed directly upon the upper-spindle. 
The axes of the upper and lower spindles do 
not lie in the same straight line, but are par- 
allel, being about one-eighth of an inch out 
of line with each other; such construction, 
giving a discoid motion, prevents the disc 
from wearing in rings and assists in the uni- 
form distribution of the oil. An arm is 
keyed through the lower part of the upper 
spindle and engages with projections upon 
the upper disc. Upon this arm, which is 
turned to the arc of a circle, whose develop- 
ment is two and one-half feet, a thin brass 
wire is wrapped upon this arc and reaches to 
the dynamometer, so that the tension of the 
dynamometer is tangential and the leverage 
is constant for all positions of the upper disc 
within its range of motion. The dynamo- 
meter consists of a simple bar of spring steel 
fastened at one end, and bent by the pull 
applied at the other. Its deflection is indi- 
cated by a pointer upon a circular dial, the 
motion of the spring being multiplied about 
eighty times by a segment and pinion. The 
whole is enclosed in a steam gauge case. 

When completed, the machine was sub- 
jected to a long series of tests with the same 
oil, to determine the accuracy of the results, 
and the best method of procuring them. 
The operation of the machine under equal 
conditions with the same oil gives results 
which are as closely consistent with each 
other as could be expected from such physi- 
cal measurements. As an example, four 
tests of the Downer Oil Co. Light Spindle 
(Sample No. 7) at 100° Fah. and on different 
days gave .1145, .1094, .1118, .1094: mean, 
.1113. Another example (Sample No. 14) 
Heavy Spindle Oil, made by the same firm, 
yielded for a coefficient of friction as the 
result of five different trials, .1246, .1195, 
.1297, .1201, .1221; mean, 1233. Much of 
the irregularity, siight as it is, is due to the 
variable speed of the engine. Concurrent 
results were obtained under equal circum- 
stances, but the coefficient of friction varied, 
not merely with the lubricants used, but 
also with the temperature, pressure, and 
velocity. The results of my own experi- 
ments on mediate friction do not agree with 
the laws of friction as given in works on 
mechanics, but the coefficient of friction 
varies in an inverse ratio with the pressure, 
as shown graphically on diagram C. 

The variation of friction with the tem- 
perature is shown, graphically, on all sheets 
reporting the friction of each sample of 
oil. These curves belong to the hyperbolic 
class of a high degree; but I have not been 
able to deduce an equation which will 
answer to the conditions of more than one, 
because the law of the curves is modified by 
a constant dependent upon the individual 
sample of oil used. A little difference in 
the sample would cause a difference in the 
line of curve. Reference is made to dia- 
gram D, showing the coefficient of friction 
under equal ranges of temperature and 
velocity, but with a different series of press- 
ures, 

Coefficient of friction at 100° and 500 
revolutions per minute: 


Pressure per sq. inch. Coefficient of friction. 


1 pound .8818 
2686 
BA 2171 
eo aoe .1849 
ae .1743 


The ratio of the changing coeflicient 
varies with the temperature at which the 
range of results is taken. 

Friction varies with the area, because the 
adhesiveness of the lubricant is proportional 
to the area, and the resistance due to this 
sause is a larger fraction of the total me- 
chanical effect with light, than it is with 
heavy pressures. 

The limit of pressure permitting free 
lubrication varies with the conditions ; for 
constant pressures and slow motion it is 
believed to be about 500 pounds per square 
inch, while for intermittent pressures, like 


























DecemBer 4, 1880. ] 


AMERICAN MACHINIST. 


7 

















the wrist pin of a locomotive, the pressure 
amounts to 3.000 pounds per square inch. It 
has been stated that about 4,000 foot pounds 
of frictional resistance per square inch is the 
maximum limit of safe friction under ordi- 
nary circumstances. 

As the results of this preliminary work 
indicated that the coeflicient of friction 
varied with all the circumstances, it was 
necessary to simulate the conditions of 
specific practical applications to determine 
the value of a lubricant for such purposes. 

It was decided to begin these investiga- 
tions with spindle oils, and therefore the 
machine was loaded with five pounds to the 
square inch, and run at about 500 revolutions 
per minute, as the oil is then submitted to 
conditions of attrition, corresponding to those 
met with in extremes of velocity and press- 
ure, in the case of a Sawyer spindle running 
at 7,600 revolutions per minute with a band 
tension of four pounds, and the results 
subsequently given refer only to the friction 
under these conditions, except when de- 
finitely stated to the contrary. 

This particular spindle was selected be- 
cause that of the five million ring spindles 
in the United States, about one and a half 
million are of this manufacture, and in a 
large number of the remainder the con- 
ditions of lubrication are quite similar. 

In a Sawyer spindle, the step measures 
three eights by fifteen-hundredths inches, 
and receives seven-ninths of the pull due to 
the band. If that tension is four pounds. 
three and one ninth pounds are transmitted 
to the step, whose projected area is nine- 
sixteenth square inches. The pressure per 
square inch is, therefore, five and one-third 
(say five) pounds. 

The diameter of the spindle at bolster is 
.28”, or .8976” in circumference. At 7,600 
revolutions per minute, its velocity amounts 
to 6,685’, or 557 feet, per minute ; and the 
mean area of the discs of the oil machine 
must revolve at this speed. 

To give a desired frictional velocity of 
6,685 inches per minute, the discs must re 
volve at 6,685 divided by 13.45=497 (say 500 
revolutions per minute. To recapitulate: 
By revolving the disc at 500 revolutions per 
minute, with a pressure of 5 pounds per 
square inch, the oil is submitted to condi 
tions of attrition, corresponding to those in 
the extremes of velocity and pressure met 
with in a Sawyer spindle revolving at 7,600 
revolutions with a band tension of 4 
pounds. 

My reason for giving such a detailed state 
ment is because the value of investigations 
upon this subject must be measured by the 
precision with which all the conditions are 
observed. 

The apparatus is used in the following 
manner to measure the coefficient of fric- 
tion of oil. After cleaning with gasoliue 
and wiping carefully with wash leather, the 
dises are oiled and run for about five hours, 
being kept cool by a stream of water circula- 
ting through the upper disc. From time to 
time they are taken apart, cleaned, and 
oiled again. After using any oil, even if 
the dises are afterwards cleaned, the results 
with the oil subsequently used give the char- 
acteristics of the previous oil, and it is only 
after thirty-five to forty-five miles of attri- 
tion that these results become consistent 
with each other; each succeeding result, 
meantime, approaching the final series. 
This seems to indicate that friction exists at 
the surface of the two discs between the 
film of oil acting as a washer and the glo 
bules of oil partially embedded within the 
pores of the metal. If the dense bronze 
and steel retain the oil despite attempts to 
remove it, how much longer must it require 
to replace the oil in machinery with a new 
variety whose merits are to be tested. These 
experiments confirm the wisdom of the in- 
creasing use of cast iron for journals, as its 
porosity enables it to contain and distribute 
the lubricant. 

When the discs are ready to test the oil 
the apparatus is cooled by the circulation of 
water; the flow of which is stopped when 
the machine is started. At every degree of 
temperature, the corresponding resistance 
is read on the dynamometer. When the 





thermometer indicates a temperature of Ground has been broken at Chester, Pa., 
sixty degrees, the counter is thrown in gear, | for a new cotton mill, which is being erected 
and the time noted. When one hundred for Samuel A. Crozer. It will be 60x160 feet. 
and thirty degrees is reached, the counter is) Keyser & Rix have erected new works at 
thrown out of gear, and the time noted. | Frankford, Philadelphia, Pa., for the manu- 
This not only gives the velocity of the rub- | facture of novelty hardware. 

bing surfaces, but the number of revolu- 
lions required to raise the temperature @) Rock Fails, Ill., manufacturers of agricul- 
stated number of devrees, and is a close cri- | tyra} implements and school furniture, are 
terion of the oil. The co-efficient of fric- | orectingathree story addition to their work-, 
tion is the ratio of the pressure tothe resist-| \Wyieh will be, when completed, 100 feet in 


saaninte , , |length and about 50 feet wide. This will 
The following table shows the resistance | qq largely to their capacity for production. 
of friction at 100° 500 revolutions, for vari- 


Anaxe factory at Lewiston, Pa.,is filling an 
ous pressures: 


order for double-bitted axes, to go to Brazil 


RESI- TANCE OF FRICTION aT 100°. for use in felling mahogany trees. 


Resistance Equivalent 
Pressure. .. — | The annual meeting of the Coatesville 
1 Ib. " 9.62 Ibs. 0.8 | Iron Co., was held at the Company's offices, 
Q« 3.68 “« 1.6 |on Tuesday Nov. 16th. The following gen- 
g «“« 4.48 « 2.4 | tlemen were elected directors for the ensu- 
4“ 5.28 «« 39 ‘ing year: Hon. Andrew Williams, of 
5 «6 5.98 « 4.0 Plattsburgh ; Chas. Wheeler, of Morris, 


Tasker & Co , Limited, Philadelphia ; Geo. 
Brooke, of Birdshoro, Pa.; W. J. Carmi- 
chael, of New York, and W. P. Worth, 
| of Coatesville, Pa. Mr. Williams was re- 
elected President and Mr. Carmichael re- 

elected Treasurer. The company is well 
L. A. & J. J. Jacobs have removed their | supplied with good orders, and purpose 
machine shop and foundry from Mendota, | building three additional furnaces to increase 
Ill., and located it in Avoca, Pottawattamie | their capacity. 


For further detailed results, reference is 
made to diagram B. 





(To be continued in our neat.) 
>. 
Manufacturing Notes. 








Resistance of Friction at Different Pressures. 
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iukbks. Fesistance. 


County, Iowa. The citizens of the latter 
place contributed in money to bring about 
the transfer. 


The Great Western M’f’g Co., of Leaven- 
worth, Kan., have just completed a new 
brick machine shop, 150 x 75, three stories in 
height, and have added a number of new 
machines. 

The Black Diamond File Works, Phila- 
delphia, intend to make an extensive addi 
tion to their buildings on Richmond street 
early in the coming year. 


A correspondent from Minneapolis, Minn. | 
sends us the following: 

The firm of Douglass & Hall, Machinists, 
have dissolved—Mr. Douglass retiring and 
Mr. Hall continuing the business. 


full of orders. 


leveling railroad tracks. How he could find 


Barrows, Savery & Co., Limited, Phila- 
delphia, shipped lately an invoice of kettles, 
for use in manufacturing palm soap, to 
Liberia, Africa, some of whic weighed 1,000 
pounds. 


runs itself. 
work, and is kept so. 


mill. 
There are in Philadelphia 103 manufac-| 


+ . . | 
turing establishments of iron works, em- 
, 


ploying 12,000 men, not including those shop about the 20th of November. I he 
employed at the Baldwin Locomotive | owners, being all practical mecianics, hav 
Works, constructed the building for their wants, 


| ; 
A cotton factory, to cost about $350,000, | and they have one of the best shops in the 


is projected at Jacksonville, Fla. The loca- | Northwest, well lighted and ventilated, 
tion has been chosen, and the capitalists in-|everything first-class. They have 
terested are at the North selecting machin-/| boiler set on the Butman system. 
ery and making arrangements to begin | 
work. | 
There has been shipped to Japan a large | 
quantity of mining machinery, manufac- | 
tured at the Pacific Iron Works in San Fran- 
cisco, and consigned to the Japanese gov- 
ernment for use 1n the mines of Japan. 


Brantford, Ont., are extending their premises, 





Mass., has been incorporated with George C. 
Fisk, Prest.; Noyes W. Fisk, Treas. 
| tal, $50,000, in shares of $100 each. 


| manu 


| 


The new foundry at Reno, Nev., was an- 


nounced to begin work a few days ago. other articles of a like nature., 





The Eureka Manufacturing Company, of | 


Union Iron Works, Lockwood & Co., are 


Our ex-Governor Washburn, owner of the 
largest flour millin the world (capacity 3,000 
barrels of flour a day), has come down to 


time to devote to any other matter than his 
| big mill is a wonder to all, but a visit will 
/soon convince one that the big mill nearly 
Everything goes like clock- 
All the latest labor- 
saving contrivances to be found are in the 


Variety Iron Works, Hashen, Maish & 
Davis, will move into their new machine 


their 


The Watrous Engine Works Company, 


The Fisk Manutacturing Co., Springfield, 


Capi- 
For the 
facture and sale of soap, candles and 


| 


| The American Net and Twine Co , Bos- 

ton, Mass., has heen incorporated, with 
William Stowe, President, and John W. 
| Fairbanks, Treasurer. Capital, $300,000. 
|in shares of $100 each. For the manufac- 
iture and sale of twine, nets, seines, lines 
| and fishing material. 


| 

| Our readers are aware that most of the 
| fuel for manufacturing and steam purposes 
| used abroad—especially in England, is bitu- 
| minous, but veins of anthracite exist there, 
| notably in Monmouthshire, South Wales, 
| and have been worked for many years; but, 
so great is the hold that habit and common 
customohtain among British manufacturers, 
it is not regarded with favor in spite of its 
palpable advantages in cleanliness, heating 
power and kindred qualities. 

The Welsh anthracite is remarkably good, 
from the analysis made of it, showing 94 
per cent, of carbon with a trace (.59) of 
sulphur, and about one per cent. of ash. 
Dr. Percy argues as against its introduction 
that it may decrepitate, or break up into 
small pieces, and thus clog the fire; it does 
not seem to have occurred to him that if it 
did the small pieces woutd burn as well as 
the rest. 





| 





SS ——— 
The Pittsburgh Telegraph says: The impos- 
sibility of filling present orders at Ameri- 
can mills is sending the bulk of orders for 
steel rails to England. At present prices, 
this description, as well as iron, can be im- 
portcd at smaller cost 
bought here. 
———_ +e —____ 

The intention of Mr. Jay Gould and his 
associates to secure a new connec ion for 
the Union Pacific road with the Paertic 
coast, some time ago referred to, is now, it 
is stated, about to be putin foree. <A third 
rail is to be laid on the Utah & Nor hern 
narrow gauge road from Ogden northward, 
forty miles, from whence a standard gauge 
road is to be built, within eighteen months, 
to Boise City, Idaho, about 250 miles from 
Ogden. This will leave a gup of only about 
100 miles to Baker City, Oregon, the point 
to which the Oregon Railway & Navigation 
Co.’s line is to be extended about the same 
time, and the completion of another trans- 
continental line by building this mis-ing 
link evidently will not long be delayed.— 
Railway Age. 

——_-@pe—____. 
The Farmer’s Dependence on Machinery. 


than they can be 


Following is an extract from a well- 
thought article in Capital and Labor of 
London: 


The mechanical power of the age is like 
a series of concentric and eccentric circles; 
of which the farmer stands out in the prin- 
cipal certer. These all revolve with and 
about agriculture, and the same _ force 
sets all in motion. It is the farmer's duty 
now to make the most of his «pportunities. 
He should be the foremost man of the age. 
His i: fluence should be faltceverywhcre. It 
is felt everywhere, for the wealthiest mer- 
chants and capitalists, and the most active 
politicians, all ask themselves ho» far the 
farmers can be d: pended upon before they 
make a Movement in their special pursusts. 
ut the farmer should feel this himself. It 
is one thing to have power, und auother 
thing to be cognizant of its possession. Let 
the farmers consider now their position, and 
as they take a view of it, let them consider 
what they owe to the power and influc nce of 
machinery. One most conspicuous example 
of the results pointed out may be noted. A 
few years ago Minnesota spring wheat was 
yraded very low in the grain markets and 
brought alow price. Unfoitunately for the 
Western farmers, this grade of spr ng wh: at 
was the only one they could p.oduce. A 
new process in milling wes int:cduccd, 
EK aborate machinery was invent: d to perf. ct 
the process. The best wheat by this »ro- 
cess was the yrade known as ‘* Minnesota 
Spring,” theretofore despised and rejectid — 
literally ‘‘rejected,” in fact, in the mark: ts. 
Afterward this grade became sought by 
millers, and the value advanced to a point 
cqual to and sometimes more than that of 
the previously much-sought winter wheats. 
If Minnes ta farmers produce forty million 
bushels of wheat annually, this advanced 
value, due to the new process, puts sev: ral 
millions of dollars yearly into their pockets; 
and what a vast amount of comfort and 
happiness may be secured by the right use 
of so much money! This is but one instance 
of the vast concatenation «f circumstances 
which points out the moral here alluded to. 
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eer" Subscribers can have the mailing address of their | 
Send both old | 


paper changed as often as they desire. 
and new addresses. 


8®~ Subscribers who fail to receive their paper prompt- 
ly will please notify us at once. 


t#~ Entered at the Post Office at New York, N. Y., 
as eecond class mail matter. 
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Old School and New School Machinists. 





Thirty years ago, when a boy was appren- 
ticed to the machine business, this was about 
the order of his initiation: 

First year.—Hold a lamp where any man 
wanted him to, run of errands, sweep the 
shop, skylark a good deal, and cut bolts with 
a stock and dies, also take the blame of 
spoiled work, if he held the lamp so the 
workman couldn't see. 

Second year.—Mash his thumb joint on 
left hand learning to chip, and break his 
back with a sixteen-inch file. 

Third year.—Spoil work on a lathe occa- 
sionally, run the beds of planers off on the 
floor, and pretend that he knew as much as 
the foreman, or old hands fifty years at the 
trade. 

Fourth year.—So much advanced in learn- 
ing his trade, that he would give advice to 
his: foreman, and his opinion as to how 
work should be done. 

Fifth year.—He would begin to doubt 
whether he knew so much after all. Dur- 
ing the sixth and seventh years, being cer- 
tain of his ignorance, he would set to work 
like a man and get solid chunks of experi- 
ence. 

During all these years of his novitiate, he 
would be learning something in spite of 
himself. He would run this tool, then that; 
he would work without tools; he would use 
make-shifts and contrivances, not very well, 
perhaps, but he would make them answer 
for the end desired. He would be taken 
off the lathe and put at the bench, then off 
the bench to the planer. He wasn’t a lathe 
hand, or a vise hand, ora planer hand, but 
he was all kinds of a hand. He could do 
work on one tool as well as another, and, in 
short with his varied experience, he was a 
machinist. There were not many planers 
in those days, so that he had to chip and file 
a great deal, and he was rather proud of his 
efficiency in this respect, for, at his best, he 
could do nearly as quick and as good work 
as a machine, but he could not keep it up 
so long. 

Where is this man, or his compeers, now? 
He is out of vogue; his chipping is not 
wanted, nor much of his filing either. The 
milling machine beats his fitting out of 
sight, and all of his various rigs and make- 
shifts; his chucks made out of wooden 
blocks, and his straps and clamps on his 
planers are supplanted by special machines 
and tools made for the purpose. For his 
manual dexterity, no shop needs him. New 
ways of manipulating metals, and tools for 
it, have laid him on the shelf. System and 
contracting have taken his mechanical life. 
He could not make a sewing machine, with 
his old appliances, for forty prices, as they 
are now sold. <A boy of twenty, on a special 
machine, will make more set screws than he 
could on a common lathe or on a bolt cutter. 
Even his own kit of tools, calipers, surface 
gauge, twisted scriber, squares, etc., are all 
made for him cheaper, and, on the whole, 
better, than he could make them. The sup- 
ply shops are full of drills, and reamers, 
and taps, and dies. There is hardly a de- 
tail of the machine shop that cannot be 
bought as needed. Of what use, then, is 
the old-fashioned machinist, if his trade 
knowledge is unavailable? He is useful 
for his experience and knowledge of ways 
and means. His is skilled labor, in its best 
sense; he is not beholden to the machine, it 
| is subservient to him. The machine is not 
sentient, but only obeys the impulse given 
it, and here is where the experience of years 
is valuable. Such men are needed to-day, 
| but they are scarce. The sewing machine 
shops have destroyed them. The pistol fac- 
tories have bred up another class in their 
| stead, and all shops wherein a quantity of 
| machines of one kind are to be made, have 
| instituted a system of machine work which 
| requires no skilled labor and but a limited 
| experience to operate it. And the tendency 
is to increase this system of manufacturing 
machinery or tools. Enormous sums are 
| Spent in constructing appliances and appara- 
| tus, which, when set in motion, duplicate 
| parts with a rapidity and certainty that no 
hand work can approach. What are we 














going to do about it? Must we turn out 
specialists as machinists, who understand 
the milling machine and all its belongings 
thoroughly, but no other branch of the busi- 
ness—who can neither forge, grind, plane, 
chip, file, nor fit, without a jig or a gauge 
—who have no manual! dexterity whatever, 
who know nothing of the speed of belts, or 
power they transmit, to whom the general 
principles of shop practice are wholly 
unknown; or sball we insist that before a 
man is put upon a milling machine, he must 
serve a regular apprenticeship? That is the 
question. Again, where shall he serve it? 
Contractors are vot making machinists of 
the future; they are looking out for them- 
selves. All the gun and pistol shops, all the 
mower and reaper shops, all the sewing ma- 
chine shops, and large concerns, where 
work of varied character is performed, 
adopt essentially the contract system, so 
that it is a question where we shall turn for 
versatile mechanics, who have been bred to 
the trade they profess, and are capable of 
instructing others. 


A Disputed Point, 


A manufacturer who was recently taken 
to task for employing a very low-grade man 
as an engineer, responded that he had tried 
both kinds, high grade and low grade, and 
that for his purpose—getting the most 
power in a given time—a man who did not 
know too much was the most valuable. 
He justified his position by citing the follow- 
ing example: When an intelligent man, who 
knew his business, discovered anything 
out of order about the engine or shop tools, 
he gave no one any rest until the matter 
was set right; whereas the unintelligent man 
never stopped his engine or the tools unless 
he was ordered to, but kept everything 
going until it fell down from sheer inability 
to hold together. 

Another manufacturer of bolts said the 
same thing as to men on bolt-cutting ma- 
chines: he preferred to hire a man who did 
not know the dies from the oil can techni- 
cally, averring that the work was mere 
routine, and that a mechanic who knew 
what work the dies should do, was the 
poorest man he could hire, for he was con- 
stantly tinkering at the dies, or the taps, or 
the chuck, or something, reducing thereby 
the working capacity of the machine. 

There is something to consider in these 
views, for in some aspects they are true. <A 
good machinist may have the fault of fussing 
and tinkering with his tools, but that does not 
prove that his other trade qualifications are 
valueless. It lies with the employer himself 
to discover and apply the best qualities of 
his men, and eradicate their faults for his 
own advantage. To say that an ignorant 
man is better on a bolt cutter than an intelli- 
gent one is taking a false position; for, from 
the same standpoint, it would be profitable 
to dispense with trained men in all branches. 
To say, broadly, that mere automatic 
motion—shifting this lever and then that—is 
more valuable than the superintendence of 
a regular mechanic is, to our thinking, an 
opinion based upon superficial observation 
and not warranted by the facts; and we 
think the majority of manufacturers, as a 
matter of choice, take the best and most 
intelligent men they can get. 
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Marine Engine Shops in New York City. 


The difference between the great machine 
factories of the Eastern States and some in 
New York City, where marine engine work 
is done, is so marked to the experienced 
observer as to excite wonder, not only at the 
means employed to secure ends, but in the 
animus of men in the two sections. From 
whatever cause it arises, Eastern mechanics 
seem to have a personal interest in the 
matter in hand, and work right on without 
reference to ‘‘ bell time” or any other time; 
but in this section, in some shops at least, 
the men seem to have more or less leisure, 
which they utilize by conversing with their 
fellows. Coming suddenly around the 
corner of a large lathe or planer, it is not 





unusual to find men who evidently have 
nothing to bring them there, lounging in a 
listless attitude or gossiping upon trivial 
things. They keep a lookout for the fore- 
man or any one from the office; but as for 
doing all they can forthe proprietors—that 
seems furthermost from their thoughts. 
Machine tools seem to catch the infection of 
this example also, for they, too, have periods 
of inactivity, remaining idle for a long time 
while the workmen who should be at them 
are somewhere else. The floors of the shops 
here are cumbered with workin all stages of 
progress; with broken parts of engines 
brought in to be repaired, and with tools out 
of use left where they were when done with, 
and the general aspect of matters is such as 
to cause wonder as to wherethe profits come 
from. That this is not inevitable from the 
character of the work is shown by the ap- 
pearance of Eastern shops in the same 
business, and we are forced to the conclu- 
sion that order and system are considered of 
slight importance in conducting some marine 
engine shops in New York. It is like visit- 
ing a political institution to go through 
one of these shops, wherein the problem is 
to get the largest number of men for the 
least amount of work. The slow click of 
the ratchet drill is heard on every side on 
jobs that could be drilled by power; the 
slow stroke of the slotter working on noth- 
ing is visible; the planer running out of its 
cut for a dozen strokes on work ten feet 
long, can also be seen, and the fine feed and 
slow speed of the engine lathe keeps all the 
rest company. How not to do it in these 
shops seems to be a study, and, with this 
end in view, perfection has been achieved. 
What kind of a trade an apprentice could 
learn, and how long it would take to learn 
that kind in such shops is a conundrum, the 
answer to which may be supplied by any one 
capable. 





ad 
Chordal’s Letters in Book Form, 





After repeated solicitations from many of 
our readers to publish ‘‘ Extracts from Chor- 
dal’s Letters” (which have been appearing 
in the AMERICAN MACHINIST for over two 
years) in book form, we have been moved to 
comply with these requests. We have in 
press and will shortly issue an artistically 
printed and fully illustrated 12 mo. volume 
of 320 pages, entitled ‘‘ Extracts from Chor- 
dal’s Letters.” The book will contain the 
essential portions of these ‘‘ extracts” up to 
a recent date. It will also contain a fine 
steel portrait of ‘‘Chordal,”’ together with a 
characteristic preface written by him and 
signed with his real name and address. Over 
forty original illustrations by the talented 
saricature artist, Charles J. Taylor, are in- 
terspersed throughout the book. The na- 
tive humor in which Chordal’s writings 
abound has been caught and portrayed to 
the life by Mr. Taylor. Among the illustra- 
tions we may mention “The Lightning 
Machinist,” ‘* Our Artist Sketching a Com- 
mon Boiler Front,” ‘‘Ingraham’s Opening 
Day,” ‘‘ The Yankee Contractor in Pete and 
Cady’s Shop,” ‘‘Shops on the Hatchway 
Plan,” and many others abounding in hu- 
morous points. The paper on which the 
book will be printed is extra fine and heavy. 
The book will be handsomely bound in 
cloth with beveled edges and will be sold at 
the low price of $1.50 a copy, by mail post- 
paid, in order to place it within the reach of 
all. Its completion will be announced in 
these columns in time for the approaching 
holiday season. 

~~ Y 
Literary Notes. 

THE STUDENT'S ILLUSTRATED GUIDE TO 
PRACTICAL DRAUGHTING.—A series of practi- 
cal instructions for machinists, mechanics, ap- 
prentices and students at engineering establish- 
ments and technical institutes. By T. P. Pember- 
ton, 5 Dey street, New York. $1.00. 

The contents of this work, with the ex- 
ception of a few chapters (or lessons), have 
already appeared in the AMERICAN MACHIN- 
ist in a series of articles entitled ‘‘ Practi- 
cal Draughting,” by Mr. Pemberton. The 
book is printed in convenient form, and 





[contains 112 pages, fully illustrated. In 
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the preface the author tersely remarks: 
‘‘The fact cannot be too frequently reitera- 
ted that the education of the mechanic is 
incomplete without a thorough knowledge 
of mechanical drawing and other branches 
inseparably connected with it. There are 
many fine inventions and improvements 
which have been lost to the public from the 
inventor’s inability to express his ideas upon 
the drawing board, and hundreds of machin- 
ists would be at this moment poring over their 
drawing boards—inventing, scheming and 
improving—had they studied and acquired 
a taste for practical draughting.”’ 


N. W. AYER & SONS’ AMERICAN NEWSPAPER 
ANNUAL—containing a catalogue of American 
newspapers; a carefully prepared list of all 
newspapers and periodicals published in the 
United States, Territories and Dominion of Cana- 
da, with valuable information regarding their cir- 
culation, issue, date of establishment, political 
or other distinctive features, and advertising 
rates, together with the population of the cities 
and towns, as well as of the counties in which 
they are published ; a list of all newspapers in the 
United States and Canada which insert advertise- 
ments, arranged by counties ; also separate lists 
of all religious and agricultural publications, the 
various class publications, and all newspapers 
published in foreign languages, omitting those 
which do not insert advertisements. N. W. Ayer 
& Sons, Philadelphia. 

The work bearing the above title first 
commends itself by reason of its neat typo- 
graphic appearance, and a systematic and 
convenient arrangement of its contents. The 
advertisements are all grouped together, 
following the reading or directory part, 
none, small or large, being interspersed 
through the body of the work. The com- 
paratively small portion of this work de- 
voted to advertising shows that this part 
has not been the leading object of the pub- 
lication. 

We have taken some pains to give this 
book a thorough examination before express- 
ing any opinion in regard to its merits, and 
though some errors and omissions have 
thereby been discovered, we are convinced 
that the publishers deserve credit for bring- 
ing out the fullest, most reliable and valua- 
ble work of the kind now before the public. 
We are informed that its preparation has 
involved an expense of over $10,000, neces- 
sitating the mailing of at least 40,000 circu- 
lars and personal letters during its compila- 
tion. The censusof 1880 of counties, States, 
cities and towns is a prominent feature, and 
one that will be appreciated. In one list is 
given the population of nearly all the cities 
and towns of the United States having 
10,000 or more inhabitants in 1870 and in 
1880. 

According to this Annual there are in the 
United States and Canada 10,647 newspapers 
and periodicals, divided into sections as fol- 
lows: New England, 818; New York, 1,241; 
Middle States, 1,267; Southern States, 1,730; 
Western States, 4,855; Territories, 190; Can- 
adian Provinces, 574. It is noticeable that 
while the circulations of most papers are 
given, this information is omitted in some 
cases, and in others the word ‘‘decline”’ is 
printed instead of the figures of the circula- 
tion. Where reliable data could not be ob- 
tained, instead of guessing at the circulation 
and asking the users of the book to accept 
the result as authority, the reader is left to 
do his own guessing. In looking over the 
tables of newspapers, grouped according to 
classes, we observe that of strictly mechan- 
ical papers the AMERICAN MACHINIST is cred- 
ited with the largest weekly circulation, and 
the American Miller, Chicago, the largest 
monthly circulation. 


The Industrial World, Chicago, is a live, 
enterprising, weekly journal, which givesa 
great deal of manufacturing information, 
together with market reviews and articles 
upon industrial topics. Commercial haw | 
tiser Co., $3 a year. 


The American Journal of Industry, Pitts- 
burgh, Pa., is a finely printed weekly jour- 





nal of industrial information. It gives full | 
market reviews and quotations, together | 
with a variety of interesting matter. 
nal of Industry Co., $3.00 a year. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 


AMERICAN MACHINIST. 
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are made referring to a boring bar having a sliding 
head. But where a single cutter is fastened into a 
slot in the bar, and the cylinder is bolted to the 
carriage of a lathe, as the cutter revolves it will be 
inclined to tip the cylinder, tipping and raising the 
carriage, whereas the same difficulties would be 
greatly, if not entirely, overcome by the use of 
three cutters, which would equalize the strain. 








(1.) A. G., Nashville, Ky., writes: I have 
occasion to use large quantities of shellac, and 
would like to have youinform me of a way to de- 
tect adulteration in shellac, also to test the purity 
of alcohol. A.—A good practical way to test shellac 
is to obtain some perfectly pure alcohol, known in 
commerce as “ absolute,”’ and dissolve some of the 
shellac to be tested into it. It should be well shaken 
occasionally. and at the expiration of about two 
days the solution should be filtered when the residue 
will show any adulteration. The alcohol will dis- 
solve all of the pure shellac, but leave the impuri- 
ties in suspension or as a precipitate. To test the 
purity of alcohol, place a hydrometer in it. If 
pure, the scale will indicate 1,000, but if the scale 
sinks only to 950 it would indicate that the spirit is 
95 per cent. Alcohol may also be tested by burning 
a small quantity ina saucer. If the spirit is pure it 
will all burn, if not, the water or other adulterations 
will be left. Due allowance should be made for the 
evaporation of a portion of the residue caused by 
the heat of the pure spirit in burning. 


2.) H. S. B., Camden, N.J., writes: Ina 
book entitled, ‘‘ The Steam Engine Considered as a 
Heat Engine,”’ by Jas. H. Cotterill, on the first page 
the author speaks of the Memoirs of the Institute 
of France. Is that volume published in the English 
language, and where can it be obtained, and what 
is it worth? A.—The book referred to has not yet 
been translated into the English language. The 
French edition can be obtained through any of the 
leading scientific book publishers and the transla- 
tion made for a moderate consideratiou. The price 
of the book of course will be governed by the 
trouble involved in obtaining it. 

(8) F. W., Sac City, writes: I am making 
ahydraulic press. What I wish to know first is: 
Does the ram or plunger need any packing, such as 
fibrous or rings? There is no force to act except 
that of the water from the pump. A.—Packing is 
not only required in your case, but, unless it is 
made in the best manner, it will leak. A stuffing 
box and gland may work for very low pressures 
but we would not recommend its use. Leather is 
generally used, and is prepared by pressing a leath- 
er washer into a groove in an iron die, forming a 
ring, a section of which would represent in shape 
the letter U. This ring is placed in a recess within 
the opening that receives the ram, with the rounding 
part of the ring towards the opening. The pressure 
of water will then act upon the inside of the ring 
pressing it against the ram and casting at the same 
time, thus making a tight and durable joint. 2. 
What size of cylinders will be required to drive a 
buggy to carry two persons? A.—To answer your 
question would involve the designing of a vehicle 
throughout, and until you send us a design of the 
diameter of wheels required, also, how the con- 
nections with the wheels and engine are to be made, 
we will be unable to give you any definite answer, 
To help you in designing we refer you to an illus- 
tration of a modern steam buggy in the AMERICAN 
MACHINIST Of Oct. 30, 1880. 


(4). C. P. F., Chicago, Ills., writes: I am 
an apprentice, and would be thankful for an answer 
to the following questions: 1. What is the best 
book on tempering die tools, and the various 
metals? A.—‘tThe Management of Steel,” by 
George Ede, is an excellent practical work for 
practical men. 2. Please name a book that would 
help a young thinker, or inventor ; also, any books 
of importance fora young mechanic, particularly 
adie maker. A.—We would suggest that you pro- 
cure * Knight’s Mechanical Dictionary,” and study 
it thoroughly; and for shop tools and manipula- 
tions, we refer you to ‘“Harrison’s Tool Book,” 
which may be obtained from any dealer in scien- 
tific books. 3. Please tell me what will stop exces- 
sive sleepiness, morning and evening; it prevents 
me from studying. A.—Consult a reliable physi- 
cian, and if your health is not impaired, the drowsi- 
ness is probably caused by the inactivity of your 
brain. We suggest that you eat light suppers, and 
study every evening; by perseverance and gradu- 
ally increasing the exercise, you will suffer little or 
no inconvenience. It will require a pretty strong 
effort to wholly overcome the difficulty. 


(5.) Andy, Charlotte, N. C., writes: If any 
of your readers can beat the time made in cutting 
screws let him speak up, or else, hereafter, hold 
his peace. Screw, 9 feet long ; 1’ pitch of thread; 
diameter of screw, 3 3-16’; bottom of thread 24” ; 
time, 1 hour and 46 minutes; cut in an ordinary 
slide rest lathe, made by Miles Tool Works. I can 
make an average of four a day. I bore cylinders 
with five cutters, sometimes three. A friend says 
he can bore as true a cylinder with one cutter as 
can be with more. I say he cannot on a slide rest. 
Who is right? A.—In boring cylinders it is best to 
use three cutters, although two will frequently do. 
When three are used the boring bar is well sup- 
ported, and a straight, smooth hole of a uniform 
diameter is the result. It is impossible to accom- 
plish the same result with a single cutter, particu- 
larly where a light boring bar is used, for the rea- 
son that the bar will spring, causing the hole to be 
smallest in the middle of the cylinder. The sur- 
face of the metal will also be the roughest at that 
point, for the same reason, The above statements 
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C. Spiro,Counselor at Law and Mechanical Expert. 
Specialty, Infringement suits. 10 Spruce St., N. Y. 

Buerk Watchman Detector for sale. In perfect 
working order, Eight keys. Will besold ata great 
bargain. F. McSwegan, 297 Water St., N. Y. 

Vertical and Horizontal Pumps. Capacity from 100 
to 35,000 galls. per minute. Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal! and 
Vertical EN@INEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 


Rules for Engineers, and Removal of Scale in 
Boilers. Send for Circular. Ranken Scale Co., 50 
Federal Street, Boston. 

Thomas D. Stetson, Patent Solicitor and Expert 
in Patent Cases, No. 23 Murray Street, New York. 

Blowers for all purposes. Exeter Machine Works, 
50 Federal Street, Boston. 

See Christiana Machine Co.’s adver., next number. 


We desire to correspond with persons having 
clean copies of the AMERICAN MACHINIST which they 
are willing to dispose of as follows: Vol. 1, Nos. 1, 2, 
3,9 and 11. Vol.2. No.2. American Machinist Pub- 
lishing Co., 96 Fulton St., New York. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 


: 


Jenkins’ Patent Gauge Cocks, the best in use. 
Send to A. W. Cadman & Co., Pittsburgh, Pa., for 
illustrated circular. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, the author, Manchester, 
N. H. 


James W. See, Designing and Consulting Engi- 
neer, Hamilton, Ohio. 


Howard 8S. Abbot, Attorney at Law and Solicitor 
of Patents, 617 7th Street, N. W., Washington, D. C. 
Personal attention given to cases in Patent Office. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 


Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N. Y. 


John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at 83 Morgan street, 
near Washington, Jersey City, N. J. 

-aper Making Machinery—Makers of above from 
fibrous material as wood, esparto grass, etc., send 
address to Joshua Rose, P. O. Box 3306, N. Y. City. 

‘*Monitor Binder” for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 


Wilkinson & Crowell, No. 506 Walnut St., Phila- 


delphia. ‘‘Paragon’’ Piston-rod Packing, entirely 
metallic, automatic, frictionless, and practically 


free of steam pressure. 
or condensing Engines. 


Will work on high-speed 











The public may be interested in knowing 
that the Pullman Palace Car Company are 
not suffering ruinous loss in their business. 
The last accounting shows a revenue of 

2,635,468 from all sources, with an expen- 
diture of $955,047. 


The Schenectady Locomotive Works are 
building some fast passenger engines forthe 
N.Y. C. & H. R. R., having’ 18” x 24” cyl- 
inders, with drivers 6 3” diameter. 


John H. Vornbrook is rebuilding his large 
furniture factory, occupying an entire 
square, bounded by Webster, Chambers and 
Main Sts., and the Mississippi River, in St. 
Louis, Mo. 


Ground has been broken for the erection 
of a new furniture factory at the corner of 
Green and Rigely streets, Chicago, by H. 
Halvorsen, formerly of Halvorsen, Johnson 
& Co, The building will be 47x100 feet, four 
stories high, and substantially built of brick. 
He will give employment to sixty men, and 
will have his machinery ready to start about 
January Ist. 
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The Chicago Coffin Company is a new or- 
ganization, which will have a large factory 
in operation by January ist. The company 
includes among its active promoters several 
men of ample means, and will start in with 
every facility necessary to make the venture 
a complete success. Mr. J.T. Richards, for 
eight years past with F. H. Hill & Co., will 
be the active man and general manager of 
the company.—Am. Furniture Gazette. 

In speaking of car ventilation as it exists 
at present, the National Car Builder says: 
‘‘An ordinary day car contains about 2,550 
cubic feet of breathing space, which, divided 
among 60 passengers, gives each one about 
43 cubic feet, or about the quantity contained 
in a box 314 feet square;” this,it very justly 
remarks, is rather close quarters for any 
length of time, and it urges upon inventors 
the necessity of some adequate provision for 
equalizing the temperature automatically, as 
well as providing fresh air in passenger cars. 

A Minneapolis, Minn., correspondent 
sends us the following : Machine business 
is good in our city in general. The North 
Star Works are rebuilding their pattern and 
store-room, destroyed a short time ago. 
The new firm have all they can do, employ- 
ing more men than ever before at one time, 
and are running until 9 P. M. 

The Chicago, Milwaukee & St. Paul Rail- 
road Co., has proposed to erect large ma- 
chine shops in Dubuque, Iowa, provided 
the city will give the necessary land and 
right of way. 

The California Southern Railroad Co., 
has been incorporated at San Diego, Cal., to 
build a railroad from San Diego to San Ber- 
nardino, 116 miles, thence to some point of 
junction with the Atlantic & Pacific road. 
Surveys have been made, and material is 
on the way to construct the road, rails hav- 
ing been purchased in England. San Diego 
isto become the terminus of a trans-conti- 
nental railroad within a year from January 
first. 

— be 


Newly-Incorporated New York Companies. 


The Onderdonk Manufacturing Company, 
Gravesend, Kings county, Robert Hewitt, 
Jr., Lansing Onderdonk and others, trustees. 
Capital, $100,000, in shares of $25 each. 
For the manufacture and sale of sewing 
machines and parts thereof, and of other 
light hardware. Filed Nov. 4th, 1880. 

Kreamer Patent Scale Purgative Company, 
New York, Henry H. Kreamer, Charles 
Thiell and others, trustees. Capital. $100,- 
000, in shares of $25 each. For the manu- 
facture and sale of the Kreamer Patent Scale 
Purgative, and to sell rights to make and 
use the same. Filed Nov. 6th, 1880. 

The Condensated Concrete Company, New 
York, J. Pierson Grant, Edward L. Stod- 
dard and others, trustees. For the manu- 
facture and sale of pavement, drain-pipe in- 
sulators and other articles made under Grant’s 
patent, 
manufacture under said patent. 
6th, 1880. 

The New York Steamboat Construction 
Company, Limited, New York, Henry 8. 
Leavitt, Joseph A. Jenneson and others, in- 
corporators. Capital, $5,000, in shares of 
$50 each. To purchase, construct, furnish, 
equip, maintain, navigate and sell steam 
boats and steam and transport 
passengers and freight. Filed Nov.6th, 1880. 

The Celluloid Photographic Company, 
New York, D. N. Carvalhoe, Samuel Black- 
well and others, incorporators. Capital, 
$40,000, in shares of $50 each. For the 
manufacture and sale of photographic im- 
plements. Filed Nov. 9th, 1880. 

Gray Brothers’ Boot and Shoe Manufac- 
turing Company, Syracuse, N. Y., H. H. 
Gray, John D. Gray and others, incorpora- 
tors. Capital, $50,000, in shares of $100 
each. For the manufacture and sale of 
boots and shoes. Filed Nov. 8th, 1880. 

New York Tartar Company, Brooklyn, 
N. Y., Joseph C. Hougland, Wm. Ziegler 
and others, trustees. Capital, $30,000, in 
shares of $1,000 each. For the purpose of 
manufacturing and dealing in chemicals, 
including cream of tartar and kindred pro- 


also to grant licenses to others to 


Filed Nov. 


vessels, 





ducts. Filed Nov. 9th, 1880. 
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Machinists’ and Engineers’ Supplies. 





New York, November 18, 1880. 

There is nothing new to report in reference to 
the supply market this week. The transactions 
continue good for the season and prices are not 
likely to undergo any material change before the 
beginning of the new year: 

Hammers, Sledges, and other steel forgings con- 
tinue scarce. 

The Providence Tool Co. have just issued full- 
sized blue prints of a full line of turnbuckles now 
manufactured by them. These prints give full de- 
tails and dimensions, and are intended for circula- 
tion among dealers and consumers. 


ape a 
Iron Review. 








New York, November 18, 1880. 

The inquiries for pig iron are more numerous this 
week, and there is a fair business being done. How- 
ever, the state of the market is not as lively assome 
of the dealers have anticipated. Prices have 
changed but very little. We quote as follows : 
Foundry No. 1, $25 @ $26; Foundry No. 2, $21, and 
Gray Forge, $20. Manufactured iron still remains 
unchanged. 

Carmichael & Emmens, 130 Cedur St., New York, 
quote prices of Boiler Makers’ Supplies from store 
unchanged. 

Sted 


Metal Review. 


LUCIUS HART & CO.. 8 & 10 Burling Slip, New | 


York, furnish us the following, under date of Nov. 
18, 1880: 

We have to report anacc<ive and advancing mark- 
et for metals. Pig Tin £91 in London, $28 in Singa- 


pore. More buyers than sellers. Quote spot mark- 
et 25c. for Banca Tin, Straits and Malacca. 22c.; 


“6 ” 


Australian and Billiton 214c.; ‘‘ Lamb & Flag, 
2ic; Lead rules 5c. to 5i44c. as to lots, market dull. 
Antimony, 16%c. for Cookson; 15%c. for Hallet, 
Spelter, 5i44c. for Domestic, and 8éc., “Bertha,” 
pure; Solder, No. 1, 114%c.; ‘ Half and Half,’’13éc.; 


Bismuth, $2.50 to $3.00. 


WANTED. 


Parties desiring a competent man to superintend 
the erection of engines or machinery, address J. F. 
Kingsley, Box 777 Owego, Tioga Co., N. Y. 

Wanted—Macbinists—Six strictly first-class Vise 
hands and Fitters accustomed to building machine 
tools; liberal wages paid by Niles Tool Works, 
Hamilton, Ohio. 

Situation by a Machinist and Draughtsman. 
dress, L. R. Burns, Port Chester, N. Y. 

A young married man of good moral character 
and worthy of confidence, wantsa re ady situation 
to run a blast engine. Address, ‘‘ Le high,” > care 
AMERICAN MACHINIST, 96 Fulton street, N. 


Ad- 


Wanted.—Parties wishing to engage a Foreman 


Machinist with first-class reference may address, 
J. M., AMERICAN MACHINIST Office. 

By a Mechanical Engineer well known profession- 
ally, thoroughly capable in practical shop details, 


designing and draughting. The best references to 
character and ability. Address, H. K, 34 Park Row, 


Room 33. 

Situation Wanted.—By a Mechanical 
who can attend to office work as well as to any- 
thing done in the workshop. Address, H. K., AMER- 
ICAN MACHINIST. 


A competent Engineer is open for an engagement. | 


Can give the best of references as to character, so- 
briety and ability. Understands running electric 
lights. Address, J. M., Box 701. N Y. Post Office. 


ENGINE BULLDERS 


Who purpose changing their styles and building 
first-class 


Automatic Cut-off Engines 


can hear of an experienced and reliable Designer 
and Superintendent by addressing M. E., Office of 
this paper. 





Engineer, | 


applica- 
- 8. A. 










on 


9 

E53 from 

16 to 48 in. swing. Cats, Photographs 
LOWELL, MASS., 


and Prices furnished 


tion. 


a W. FIFIELD 
Manufacturer of one wae A TEX 





‘Monitor Binders cx: American Machinist, 


$1.00 EACH BY MAIL OR EXPRESS. 





STEPHENS’ PATENT PAR- 
ALLEL VISE and attachments, 
adapted to every variety of work 
from Jewelers’ to Locomotive 
Shops. It opens further, 
holds firmer, is heavier and 
more durable than any other 
vise. For sale by the trade. 
Stephens’ Patent Vise Co 
41 Dey St., New York, U.S. A 








Key- 


4 


both double 





ES & PHILLIPS’ IRON WORKS | 


Lathes, Gear Cutters, 


Drill Presses 
lumn, Bolt and Pipe Cutters, 


J. 


s, Hydraulic and Sugar Estate 






N. 
Planers, 


tters, 











Ss 





Manufacturers of the new Patent High Speed 


Allen Engine, 


Shapers, 
seating Mac 


Machinery, 





and single 





NEWARK, 


FE 
uJ 
x 


Gear Cutting Machine. 








BRADLEY’ Ss BRADLEY’S 


ros oye MER. Awarded first premium, 


IT HANS MORE 9008. 
MORE ADAPTABILIT 


THA 


Branch Office 
46 & 48 West LAKE STREET, ! 
CHICAGO, ILL. 


DOES MORE AND BETtER WORK 
ANY HAMMER IN THE 


Guaranteed as represen 


BRADLEY & COMPANY, ag erUe, N.Y, 


CUSHIONED HELVE HAMMER. 


Silver Medal at American Institute Fair, 1873, Cincin- 


nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial 
Being the highest award 


xhibition, in 1876, 

ven any goods of their class in America or Europe. 
LESS COMPLICATION, 
LARGER CAPACITY 
TAKES LESS POWER, 
OSTS LESS FOR REPAIRS 


POINTS, 


Eee tase, ) 








His PATEN 


HAND DRILL STOCK, 


Eight inches long, having a Brass Chuck re 

Six Diamond Drill Points of various sizes, all 

of which fit the chuck, is sent by mail, per- 

paid, on rece pt of sixty cents. Itisa perte ct 

tool, ond worth much more than it costs, 
MEILLER’S FALLS Co, 

74 Chambers St., New York. 





ARNES’ PATENT 
STEAM POWER MACHINERY. 
Complete Outfits. 
LATE for METAL or WOOD 
‘ircular Saws, 
Scroll Saws, Formers, 
Mortisers, ‘Tenoners, Etc., 
Actual Workshop Business, 
Machines ON TRIAL if desired. 
Mention this paper, and send for 
Descriptive Catalogue & Price List. 


W.F. & John Barnes, Rockford, Tl. 


USEFUL BOOKS 


Relating to Casting and Founding, Elec tricity, Elec- 
tric y t Engineering, Drawing Manufacture of 
Gas, xat, Indicator Diagram. “Link Motion, 
pa Ph Bo rew Cutting, Slide \V 
Steam Engines, Steel, Turning, Wire Gauge, 
Workshop Receipts. Descriptive Catalogue sent 
promptly on application. 


* F. N. Spon, 446 Broome St., N. Y. 


NEW’S PREPARED 


ROOFING. 


Applied by ordinary workmen 
C rc ulars and samples free, 
38 John Street, New York, 


or 











For steep or flat roofs. 
at one-third the cost of tin. 
Agents Wanted. ‘T. NEW, 


Me- | 
Jalve, Steam Boilers, | 


FOOT AND | 


| WILLIAM COOKE, 
(Successor to COOKE & BEGGS 
6 Cortlandt Street, New Yor ke. 
AGENT FOR 


The Waters Perfect Governor, 


Having Adjustable Speed, Automatic Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tion Valves and Seats. 


Aso, DEALER IN 


SUPPLIES 


For Machinists, 
Mills, 
&e. 


Railways, 
Mines, 


Please send for cir- 
cular and state that 


you saw the adver- 
tisement in this 
paper. 





FILE = SHARPENING | by y Sand Blast Process 
SIMPLE, INEXVENSIVE AND EFFECHIVE., 

Files are chacpsned in a few minutes without drawing or dis- 
turbing the temper. 

The teeth are made sharp and in the best shape for cutting 
without breaking. 

Practical experience shows an immense saving in Files and great 
increase in work by always having them sharp. For shop rights, 
in country south and west of New York State, and for further 
information, address 


Sand Blast File Sharpeuing Co., Wilmington. Del. 


ino TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS, 








Sole Manufacturers of 


MORDE PATENT STRAMGHT-LIP INCREASE TWIST DRILL, 


Beach’s Patent Self-Centering Chuck, Solid & Shell Reamers. 
BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Beach’s 
Patent Self-Centering Chucks, Center and Adjustable Drill Chucks, 

Solid and Shell Reamers, Drill Grinding Machines, 

Reamers, Milling Cutters and Special Tools to order. 


Taper 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


HOWARD IRON WORKS, BUFFALO, N. Y. 


MANUFACTURERS OF 


Schlenker’s Revolving-Die Bolt Cutter 


AND 


NUT TAPPING MACHINE. 


UR NEW REVOLVING-DIE 
MACHINE is now recognized 
by practical machinists to be the 
perfection of a Screw Cutting 
Machine, and we now challenge 
the world to produce its equal. 
It possesses many advantages 
over any competitor. The dies 
are opened automatically when 
the desired length of thread has 
been cut on the bolt, and are 
closed by the lever, or automat- 
ically, as shown in the cut of the 
machine. It can be changed 
from one size to another in less 
than a minute without removing 
a bolt or pin. It does not require 
, Skilled labor, but can be oper- 
ated by any competent boy. 
The dies are arranged to open 
and close automatically, there- 
fore do not require the constant 
attention of the operator. It is 
a very rapid worker, its capacity being from 3000 to 3500 5g bolts with 144 inches of thread per day- 
and larger bolts in proportion. Threads cut by these machines will not vary thread in length on ten 
thousand bolts. The machines are simple in construction, very compact and strongly built, and are 
offered much below tie price of any other machines capable of cutting the same sizes, and amount of 
work. It is adapted to cut right and left hand, V thread, square threads, and coach screws, —will take 
in crooked as well as straight work, and cut any length of bolt. The machines are now largely i in use, 
and we offer them to the (-de as one of the most complete machinists’ tools in the market. Every 
machine is warranted as recommended. 


HOWARD IRON WORKS, Buffalo, N. Y. 


Illustrated Catalogue sent on Application. 
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Manufactory, 
PATERSON, N. J. 


The files speak for themselves in the 


Office, No. 78 Chambers | 
Street, N. Y. 


The best and PB. in the end. 
following testimonials. Read them. 
KEARNEY & Foor, Brooklyn, N. Y., May 24th, 1877 
We have used your Files, more or less, for several years, and we take pleasure in saying 
Yours truly, 

BLISS & WILLIAMS. 


| Full Weight Hand- Cut Files. | | 


Send for quotations. 


Messrs. 
Gentlemen :— ; r f , 
that both the new and re-cut Files have given entire satisfaction. 


AND MACHINE CO. 
Jas. D. Foot, Esq. Waterbury, Conn., 

Dear Sir: as ‘ase forward the order for Files given you a few days since. 

Your Files have been uniformly aetna yee: to us. Yours Age vy etfully, 

ARREL FOUNDRY MACHINE CO., E. C. Lewis, Ag’t. 

We print instructions on the use of F Bi and also give the ee rs of round and square Files from 
8to16inches. They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
toread. Weare pleased to mail them to any manufacturer on rece ipt of the necessary 6 cents poees. 

Respectfully, KEARNEY & FOO 


FARREL FOUNDRY 
Nov. 8th, 1878. 








on in ONE hour, and 


ir 
leave the ends in FIRST RATE condition. 


———— = 
BETTY MACHINE: CO. 
WILMINGTON, DEL. 
tebe sh “ 


21¢ in. Cutting-Off Machine. 


ke 25 Cuts of 2 inch round 


Sc 


Wilmington, D 





cD CWéill ma 


BETTS MACHINE 60, l 
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NICHOLSON FILE CoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
‘Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bay U.S. A. 










< OE TEE, Wo 
nl } -ORKS, iS.) 








pes oF STEEL SPECIALLY ADAPTED tg 
oF Late Toots,Cuises,Taps & Dies 


WE MAKE GRA ANUFACTURE 


A¥ 


«_S— 


REWAR ZS 
S THAD ia 9 
Ew JERSEY.~»—. 


PLpBORS Ber 
Stem 
aa 


BENJ.ATHA. J.ILLINGWORTH. 











- ESTABLISHED 1851. 


ny. Tnelsharl Maawtunag Ut 


Successors to E. H. ASHCROFT 
** Original Steam Gauge Works.” 
THE E, H. ASHCROFT 


Improved “Bourdon” Steam Canges, 


Sole Owners and Manufacturers of 


TABOR’S PATENT 


cx STEAM ENGINE INDICATORS. 


Specially adapted to 
Indicating High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 


Railway, Steamship & Machinery Supplies. 
WAREROOMS: 
Nos. 51 & 53 Sudbury St., and 
8,10,11,12 & 14 Bowker Street, 


BOSTON, MASS. 
Factories, BOSTON & LYNN. 
























E. H. ASHCROF7, 
Pres’t and Treas. 

A. MOORE, 
Gen. Manager. 
MARTIN LUSCOMB, Clerk. 


CHAS. 
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With perfect, seamless thread, pas =. c-> 

hard wearing surface. Special 2s » 

mixture of tough iron. Superior to o ct oa 4 

wrought iron in many respects, cet o > 

and much cheaper. | a = 

N. B.—Our No. ¥ “Handy Bell! & 8 oy 08 

Jack,” 8x14 inch, Price, $2.00, | .& 3 » 

(see Cut) has lifted 10 tons | 2 & — a 

Send for circular. _- 2 a © 

o oo 7 © 

SEEGER MF’G CO. 2& 3S 
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MAKERS OF =e =: © 
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Press, Stool & Bench § 32 = 8 
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CLAMPS, &c. ties (——_—_—— * 0g 

ne = j > : > ¥ - 

Box 87s. Springfield, Mass.) & orFIcEYOR' CT PENNA Fs 





AKRON IRON COMPANY, 


nto. O- 


SOLE MANUFACTURERS OF 


Patent Hot Polished Shafting. 


This shafting commends itself to the trade generally as superior to any shafting ever before 
introduced to the market for the following reasons, viz.: 
Ist.—It is perfectly straight and round. 
2d.—It can be rolled accurately to any desired gauge. 
3d.—It has the beautiful blue finish of Russia Sheet Iron, rendering it less 
liable to rust or tarnish than shafting of the ordinary finish. 


4th.—It will NOT SPRING OR WARP IN KEY SEATING like most of the other 
manufactured shafting sold in the market, and, as a consequence, is 
admirably adapted for LINE AND COUNTER SHAFTING, 

5th.—The surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface, 

6th.—It is made of superior stock, 

Sizes made from 3% inch to 3 inches, advancing by sixteenths, and from 3 inches to #inches, advanc- 
ing by eighths. Price lists, with references and other information, furnished on application to us. 


esiarihis Malin. AKRON IRON CO., Akron, Ohio. 
E. P. SULLARD, 14 Dey Street, New York City, 


General Agent for N. Y. City and other Eastern States. 




















—AND— 


EFFICIENCY 


THEY ARE UNEQUALED. 


MANUFACTURED BY THE 


DEANE STEAM PUMP CO.. 


HOLYORE, MASS. 


: . §92 and 94 LIBERTY STREET, 
WAREROOMS: {3 Lite se nE or oe NEW YORK, 


DEANE’S PATENT STEAM PUMPS 
FOR SIMPLICITY OF MECHANISM 


IN OPERATION 





inde for TIlustrated Cata- 
logue and Price Liet. 


ON. 





SEND 


New Catalooue and 


— OF 


FOR 


Reduced Price List 


Lathe and Drill Chucks 


Containing New Designs and Improvements. 


JUST ISSUED BY 


A. F. CUSHMAN, 


HARTFORD, CONN. 





The Twiss “at-n. A 


ratio Cut-off Engine 
is a first-class En- 
gine in every re- 
spect. The valve 
gear is of the dis- 
engaging type, is 
exceedingly sim- 
ple, accessible 
3 and durable. Cyl- 
inders With this 
eut-off can be 
placed on any en- 
gine now in use at moderate expense and will save 
from 30 to 50 per cent. in fuel over the plain slide 
valve and throttie governor. Also, Vertical and 
Yacht Engines. SON W. TWISS, 

25 Whitney Ave., New Haven. Conn 





én 








ERICSSON’S NEW PATENT CALORIC PUMPING 
ENGINE is specially intended for domestic use in 
lifting and forcing water from wells and cisterns, or 
from Croton pipes, to tanks on upper floors of build- 
ings in city or ¢ ountry. 

This pumping engine is entirely safe, no steam 
being employed, and is not liable to derangement. 

Allkinds of fuel will answer for this engine, but 
coal-gas is preferable, the consumption being only 
15 cubie feet per hour. Besides gas is handier and 


cleaner than coal or other combustibles. Servant 
girl can operate it! 
Price for 8-inch cylinder, eee 250 gallons per 
hour 50 feet: With gas furnace #2 a0 00 
With coal furnace, 275 00 
Price for 6-inch cylinder, pemeine 200 panes. per 
hour 50 feet: With gas furnace, - $210 00 
With coal furnace, - 220 00 


Manufactured by the Delamater Iron Works. 
©. H. DELAMATER & CO., Proprietors, 
No. 10 CORTLANDT ST., N. Y. CITY. 





C. W. LeCOUNT, 


South Norwalk, Connecticut, 


Manufacturer of 


Lecount's Improved Steel Dog 


With hardened Steel 
Screws turned in 
the Lathe. 





PRICES. 


No. 1.... %in... $ .40 
MS... th ical ae 
9... a GOD 
or Sm: Ae bc heat 
ee 
C6 Sa 
9, AN Oo MO 
a.¢....%  aceaoee 
SMALL SET, $6.30. 
No. 9...2%4in.... 1.40 
¢ 10..8 “45 3288 
+ 11,..83¢ ** ...- 1.80 
-* 35.56 . 2.00 


FULL SET, $13.00. 





COLUMBIA B.CYCLE. 


Bicycle riding is unsurpassed 
as a method of traveling, 
whether for speed, sport, or 
the renewal otf health. The 
yracticability of the machine 
os been thoroughly tested, 
and satisfactorily proved be- 
yond question. Thousands 
are in daily use, and the num- 
ber is rapidly increasing. The 
exercise is recommended by 
the medical profession as most 
beneficial to health, bringing 
into action almost every 
muscle of the body. Send 8c. 
stamp for illustrated catulogue 
containing price list and full 
information. 


THE POPE MFG. CO. 


47 Summer St., Boston. 








~ HENRY R. 


239 BROADWAY, NEW YORK 


83 W 


Worthington Steam Pump. 


For all Purposes and 


of all Sizes. 


SPECIAL PATTERNS 


FOR 


Railway Water Stations, Oil 
Pipe Lines, Hydraulic 
Elevators, etc. 


SEND FOR LATEST CIRCULAR. 


WORTHINGTON, 


ATER ST., 


BOSTON. 709 MARKET ST., ST. LOUIS, | 
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SUPERIOR SUBSTITUTE FOR WOOD ENCRAVINC. 


J.C. MOSS, Pres nd 8S J. E. RAMSEY, Secretary 
R.B MOSS, As I. A. JACKSON, Assist, Sec 


Y. A. MOSS. Treasu 





MOSS ENGRAVING CO 


INCORPORATED MOSS'S NEW PROCESS. 


ELM, NEW YORK. 


APRIL 2, 1880 


535 PEARL STREET, COR. 
LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD. 


ENGRAVINGS OF PORTRAII BUILDINGS, LANDSCAPES, MACHINERY, MAPS, ORNA- 
MENTAL LETTERING and GENERAL ILLUSTRATIONS FOR NEWSPAPERS, BOOKS, CATA- 
LOGUES, et Much cheaper than Wood Cuts. Mr. J. C. Moss, tly tor of the Moss Broces 
of Photo-Engraving, in thei ng fre the Photo- Engraving } ctuined fo 
self all impr tents made and uscd by I 


Illustrated Circular Send 


copy for estimat Please menti 








Union Manufacturing Co. 


=x) 9} CHAMBERS STREET, | 


NEW YORK. 








THE SKINNER COMBINATION CHUCK. 


This Chuck is Universal, Independent and Eccentric, and was patented June 24 and 
November 18, 1879. 

. We are determined that this Chuck shall be the best in the market, believing that our customers do 
not want an inferior article, and with the improvements, as shown.in the cuts, we have no hesitancy in 
saying oursis the best Chuck manufactured, and we guarantee every Chuck of this 
make perfectin every respect. 4 

iteerts will be made interchangeable, and in case repairs beoome necessary, we can furnish 
the part needed without the Chuck being returned to us, saving much time and expense, especially 
on goods sold out of the country. 7 : 

We can fill promptly orders for 4, 6, 9 and 12inch Chucks, with either three or four jaws. 
for the other sizes will be filled with but little delay. 


Orders 





E. E. GARVIN & CO, 


Manufacturers of 


The Raymond Mfg. Co.'s 


PATENT 
Non-Conductor Coverings for Milling Machines, Drill Presses, 
STEAM PIPES AND BOILERS. 
















Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Milling in all its 
branches. 


139-143( 
CENTREST, 
¢-®, Cornell’s B’ld’g 
NEW YORK. 

&#~ Send for il- 


Yh 4 
/ lustrated Cata- 
logue. 


E.LYON & CO. 


470 Grand St. 
NEW YORK. 


Sole Manufacturers of 






Vaid 


American Ash Felting. 
Awarded Medal and Diploma at Centennial Exposition. 
HAIR FELT & PLASTIC CEMENT. 


FACTORY: OFFICE: 
642 W. 52d Street, | 108 Liberty Street, 
Ge Send for Cirenlars. | WEW VORK 
AAO 


CHAS. (. LUNDELL, 


No. 7 Exchange Place, 











Zz 


N 





o. 4 Milling Machine. 
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BOSTON, 


MASS. 


Lyon’s Patent Punches 
and Shears. 


For Round, Square and Flat Iron. 


Hydraulic Presses, 
For Special and General Uses. 


REPRESENTING 


EKMAN & 00. 


GOTHENBURG, 


Hydraulic Pumps, 
For Driving Presses. 


Hydraulic Jacks and 
Punches. 


@ Polishing and Buffing 
Hyd. Claw. Jack. Machinery. 


SWEDEN. CIRCULARS ON APPLICATION. 


GEO. H. BARRUS, 
EXPERT ENGINEER, 


87 MILK ST.. BOSTON. 





May be consulted on matters relating 
to the generation and use of STEAM 
and the arrangement of New Works, 


Expert Tests 
made on ENGINES, BOILERS, and 


STEAM PUMPING MACHINERY. 





MORE THAN 13,000 IN USE. ~ 
Adapted to Every Situation. 


Send for New Illustrated Catalogue. 


GEO. F. BLAKE MANF’G CO. 


44 Washingtor 
BOSTON. 


88 Liberty Street, Sf., | 


NEW YORK. 


v in Photo-Enyraving ¢ May, 1872. © Send green stamp | 


| The E. 


Prices Reduced. 





aM 2 





HORTON & SON CO. 


Windsor Locks, Conn. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY Ist, 1880. 


_ From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours. 


Send for Price List. 


THE E. HORTON & SON CO. 








JARVIS 


PATENT FURNACE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 


| The same principle as the S1irmENs’ PRocEss oF MAKING STEEL, 
| top of the fire. 


utilizes the waste gases with hot air on 


fill burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust 
A. F. UPTON t ; 


Send for Circular. 


| logwood chips, horse manure, &c. 


» General Agent, 
7 Oliver St., (P. O. Box 3401) Boston, Mass. 


BARKER & BERTON. New York Agents, 422 East 23d St. 





Boilers. 
terms to 





VALVE. 


_The_ best for Stationary, Ma- 
rine, Portable and Locomotive 
Send for circulars and 


The Hancock Inspirator Co. 


34 Beach Street, Boston, Mass. 


| 
| 
| 
| 








PRENTICE BROTHERS, 


Manufacturers of 





Tools, 
Engine 


in. swing, 
swing. 
Upright 
Planer 


MASS. 


Machinists’ 


Lathes, 


11, 14 and 16 


Hand or Speed 
Lathes. 


from 10 to 20in. 


Foot Power | 4 
Lathes, | * 





| 


Drills, | 
Slide Rests, | 


Centers, &c. 
WORCESTER, 





STRONG'S PATENT 


Feed Water Heater and Filter 


Absolute Preventive of Incrustation. 

















MANUFACTURED BY 


PHILADELPHIA. 


— 


SALES aGENTS: 


KELLY & LUDWIG, 


PHILADELPHIA, 


Kilby Street, 


Boston, 


FRANK H. POND, 


Sr. Lovurs, 


SAFETY E. GOULD & EBERHARDT, 


97 t0 113 N. J. R. R. Ave., Newark, WN. J. 
Builders 


of 
Lathes, 
Shapers, 


Planers, 
Bolt and 
Gear 
Cutters, 
Drawing, 
Drill, 
Drop, 









Printing 
- Presses, 
Mortising 


Crushers 
and Spe- 
- cial Ma- 
chinery. 





° oe w 
0000), © CMA) ‘ 
Small Tools of all kinds: GEAR WHEELS, parts of 


MODELS, and materials of all kinds. Catalogues free. 
Goopnow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 


Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use, 


Manufactured by 


PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa. 


BEECHER & PECK, 





\ 











(Successors to Milo Peck), 
Manufacturers of 


Peck’s Pat. Drop Press. 


Peck’s Drop Lifter the only one 
that has its parts cushioned. 


Send for illustrated Catalogue. 





|157 Temple Street, New Haven, Conn. 





WwoonrnD c« DRAKE, 


| 
| 
! 
a 


| 
| 
| 
| 


LP MORRIS Of, 


720 to 724 Filbert Street, 


WALWORTH ME’G CO. 


709 Market Street, 


71 Rutger St., New York City. 


Machinery Bought, Sold and Exchanged, 


A general assortment of Engines, Boilers, Pumps, &c. 
(both new and second-hand) constantly on hand. 

Parties having Machinery they wish to sell will do 
well to inform us. 








h 


New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers. Drills, &c. 





CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOILER TUBES, &c., xc. 
Agent for Otis Celebrated Cast Steel Boiler Plates; 
the Coatesville Iron Co ; Pottstown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works, 
Wrought Iron Beams, Angies, ‘l'ces, Rivets, &c. 
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THE ALBANY STEAM TRAP.| 








| 

| 

This Trap automatically drains the water of condensation from | 
HEATING COILS, and returns the-same to the Boiler, whether the | 
coils are above or belt w the water level in Boiler, thus doing away with | 
umps and other mechanical devices for such purposes. Address 


ALBANY STEAM TRAP CoO., 


ALBANY, 


PHILADELPHIA. | 
iQUIPMENTS. 
Shafts, Couplings, 


nN. We | 





WILLIAM SELLERS & CoO., 
MACHINE AND RAILWAY SHOP 





Hangers, 


ing, Ete. 





Lathes, Planers, 
Drills, 


2 Shapers, Bolt Cut- 


ters, Ete. 


Railway Turntables and te Bridges. Gifford Injectors, Sellers’ Improvements. 
W PATTERNS. SIMPLE. FFFFCTIVE. | 
NEW YorK OFFICE, 79 LIBERTY STREET. 


R. HOE & co. F, W. MOSS, 


® 2 80 John Street, New York, 
Printing Press, (Successor to Joshua Moss and Gamble Bros.,) 
Machine and Saw 


chine and saw }fpel and Files, 


HAMMERS, ANVILS, VISES AND BLACK- 
Grand, Sheriff, Broome & Columbia Sts. SMITHS’ TOOLS. 
29 & 31 Gold Street. 


WARRANTED CAST STEEL, 
Principal Office, 504 Grand St.,cor. Sheriff, 














Specially adapted for Dies, Punches, Turning | 
” ‘Yools, Drills, &c. Also — 











NEW WORE. m = a = 

Ss & — 8 

P. BLAISDELL & CO. & Ae $s 
MANUFACTURERS OF 2 BS R e+ 

BaF > 

| = ml e = 

jm py GD = 

Machinists Too S,"5 





Worcester, MASS. 





WILEY & RUSSELL MF’G CO. 
GREENFIELD, MASS. 


Lightning Screw Cutting Machinery and Tools, 








CROSBY’S 
STEAM 
ENGINE 

INDICATOR. 

oe 





| 
SEND FOR ILLUSTRATED PRICE LIST. | 
| 


LAT DALIT 


MANUFACTURERS OF 











THE POOLE & HUNT LEFFEL TURBINE 


WATER W 


CROSBY 8S sTeAN GAGE & VALVE CoO. 
MILLET T, Pres’t. 


J. H. 
GEO. H. CROSBY, Sup't. GEO. H. EAGE R, Treas 
Sole Proprietors and Manufacturers of 


| ©) os 
|Adjustable ** Pop” Safety Valve. 
Self-Regulating Reducing Valve. 
Improved Steam Pressure Gage. | 
Self-Closing Water Gage. | 








MACHINE MOULDED 


a oe 
SHATTING, PULLEYS AND HANGERS, 


STEAM ENGINES AND BOILERS. 


MIXERS FOR FERTILIZERS AND CHEMICALS. 


KATZENSTEIVN': 
Self-Acting Meta | 
Packing, 

For Piston Rods, Valvc | 
tems, 
of every description, 
For Steam Engines, 
Lascmesres, mps, 
Adesial AX i in use by 
the principal Iron 
Works, Engine Build- 
ers and Steamship | 


Improv ed Steam Engine Indicator. 
Sole Manufacturers and General Agents for 
The VIC TORY ” Steam Cylinder Lubricator, 
And all instruments of this class. Send forlllustrated | 
Catalogue. 


Cor. Milk & Batterymarch Sts.. Boston. 


** BELTOLEUM,”’ 


THE BEST PREPARATION FOR a 
BELTING IN THE MARKET. 


Makes it soft and pliable, producing no sponginess. 
Contains no puny or fatty oils that soon become 
rancid, thereby causing leather to dry and crack. 
Nor does it contain tallow, resin, acid or residuum, | 
| but isa harmonious union of the best ingredients of the 

















| 


Being an oil, it is always ready for use,and may be 
applied when "belts are running, and will keep them 
|in tine condition. 
It is clean to use, as it penetrates the poresand leaves 
nothing on the surface to collect dust and dirt. 
Sent to responsible parties on trial when desired. 
Send for circular. p ut up in Cans and Barrels. 


A. H. DOWNER, 
Inventor and Sole Manufacturer, 
Office, 17 Peck Slip, New York, 





Companies within the 
last eight years in this 
and foreign countries. | 
For full particularsand | 
references address 


co. 
try New York, 


Sechasctect ie: 














L. KATZENSTEIN 


Trosses 








| Hoisting Machinery, the Steering Apparatus 


wee and Engravers’ Warehouse, 


| simp 


Light Machinists’ Tools. 


Animal, Vegetable & Mineral Kingdom. ’ 





Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 


| Vacuum Pumps & Condensers, 





BET 
Mechanical Movement GENERAL MACHINERY 


Patented March 9th, 1880. 


Fr positive and perfectly noiseless 
substitute for Pawl and Ratchet. 


Also adapted as a Safety Brake or Lock on 


Steam Engines. 


Capacity to bore C 
turn 





ylinders 110 Inches Diameter. and 
ly Wheels of 24 feet. 


THE HORWALE IRON WORKS Ob 


South Norwalk, Conn. 





of Ships, or in any plac e where it is de sirable | 
to -esist any applic ation of power ona shaft, | 
from either direction, while at the same time 
it may be easily turned by the . be rator. 


EDWARD WRIGHT 
WORCESTER, hy 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. | 








Corner Fulton and Dutch Sts., 
NEW YORK: | 


‘WOOD WORKING MACHINERY. 
J. A. FAY & CO., 


BUILDERS OF 


(MPROVED eae FOR WOOD CUTTING. 


Numbering some 800 different 
ee ee ee re 
=e Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,«Mortising and Borin a 
Machines, Carving and Dovetail- Patentees and sole manufacturers of the Excelsior 
ing Machines,Shafting and Friez- | Steel Tube Cleaners. $1.00 per inch. Most iiberal 
ing Machines, Horizontal and | discounts to dealers. Send for circular. 


W. C. YOUNG & CO. 


Improved Variety & Uuiversal 
Manufacturers of 


WOOD WORKE 
Band, Scroll, Ripping and Cuat- 
ting- -off Saws, Band and Circular | 
Hand Lathes, 
Foot Power Lathes, 
Slide Rests, &c,. 


~ Resawing Machines, Spoke and | 
WORCESTER, MASS. 











| WE CHALLENGE THE WORLD FOR ITS EQUAL. 
|_RUESFNER oc DUNN, 
Schuylkill Falls, Philadelphia, 














: =~ Wheel Machinery, Shafting, 
ers and Pulleys, etc., ete. Ori nal in design, | 
ge in construction, perfect in workmanship, saves | 
labor, economizes lumber, and its productions are of | 
the highest standard of excellence. Send for Cir. | 
ee and Prices. 


J. A. FAY & CO.. Cincinnati, Ohio, U.S.A. | 


Han 














THE FARMER LATHE-DRILL AND TOOL CO. 


LEOMINSTER, MASS., U. 8. 
MANUFACTURERS OF 


Drills and Machinists’ Small Tools. 


Attention given to pening Dal Drills ior, stpecial purposes, either straight flute, or twisted 
\lso, manufacturers of the ENT L ATHE-DRILLS, to which we would call the 
ittention of those who work in Conver. tae and the soiter metals. For price list and further infor- 
mation address as above, or 


L. B. RUSSELL, Gen. Agent, 96% Summer St., Boston, Mass. 





SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H. McDOWKLL, Engineer of Mines. 


Beckett & McDowell, 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


A. F. PRENTICE & CO. 


Manufacturers of 





FOOT POWEK LATHES A SPECIALTY. 
54 Hermon Street, 
WORCESTER, Mass. 


Hoisting Engines & Elevators 
Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the ‘‘ Giant Friction Clutch Pulley,” known as 
the ‘‘ Captain.” Is the Best in the World for connecting the gear- 
I ing of callender rolls, hoisting coal, logs or freight. Our Clutch can 
connect any amount of power, at any speed, without slacking the motive power in the 
least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 
can do heavy work satisfactorily, D. FRISBIE & CO,, New Haven, Conn, 








Safe, Durable and 
Reasonable in Price. 
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CUT-OFF 
aINGIWN =. 


THE “BROWN” AUTOMATIC 








Patent Automatic Cut-off 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, 


NEWBURGH, N. Y. 


The most economical in the use 
of fuel, the simplest in construc- 
tion, and altogether the best cut- 
off engine in the market. 

COMPOUND ENGINES for 
CityWater Works; also for Manu 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
stationary Engines. 

STEAM BOILERS and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, 
Iron and Brass Castings, &c. = 

A large general assortment of = 
Patterns on hand. m 









UNEXCELLED 
FOR WRITE 
WORKMANSHIP, FOR PRICES AND 
ECONOMY 
pan Z INFORMATION. 
DURABILITY. - , —_ ; 
C..H. BROWN & co. Sole Manufacturers, 
FITCHBURG, MASS. 
TH EK 


LAWRENCE ENGINE, 


A FIRST-CLASS a, CUT-OFF 
AUTOMATI STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


A. EF. UPTON, New England Agent, 7 Oliver Street, Boston. 


H. PRENTISS AND COMPANY 


14 DEY STREET, NEW YORK. 
Agency of 
THE UNIVERSAL LATHE DRILL, 
BURNES PAT. DIE STOCK, 
DEVERALL’S PAT. OILERS, 
Ete. 








THE TANITE CO. 
REYNOLDS & CO. 
BILLINGS & SPENCER CoO. 
H.L.SHEPARD & CO., and for 


A. ALEX. POOL & CO. 


NEWARKE, N. Je 
Manufacturers of 


Combined Lathes and Milling Machines 
FOR TOOL MAKERS’ USE, also 
Universal Milling Machines, Grinding Machines. 


THE NASON MANUFACTURING CO. 


DESIGNERS AND CONSTRUCTORS OF 


STEAM AND HOT WATER APPARATUS. 


FOR 


PUBLIC BUILDINGS, HOTELS, APARTMENT HOUSES, STORES & DWELLINGS. 
PARTICULAR ATTENTION GIVEN TO THE PREPARATION OF SPECIFICATIONS & ESTIMATES. 
Nos. 71 Beekman and 71 Fulton Sts., New York, 
BOILERS. RADIATORS. VENTILATING 


MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SON, ** 


MANUFACTURERS OF 


Bates Patent Steam Generator. 


Iron Founders, 
Boiler Makers AnD 
Machinists. 





GHARLES MURRAY, 
ry , < 
ENGRAVER ON VW oo). 


No. 58 ANN St 


NEW Y orK. 











FANS. 








Conshohocken, 
PENNA. 





A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 








TH E 


OCK INSPIRATOR 00. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 











JAMES BEGGS & CO. 


Practical Mechanical Engineers, 
MACHINISTS AND DRAUGHTSMEN, 


MANUFACTURERS OF 





Warerooms, 8 Dey St., New York, 
SOLE AGENTS FOR 


Detroit Lubricator, the Excelsior Tube Scraper4 
Gardner Governor, Rowland Engine. 
Selling Agents for Roots’? Patent Rotary Blower. 





Illustrated Catalogue and Price List on application. 


—THE_BELWONTYLE OIL ANEMONETERS OR AIR METERS 


Prevents Rust, Tarnish, «c., 
Sa For measuring the velocity of air currents in mines, 


on Fire Arms, Machinery, Tools, Cutlery, es, 
sewers, hospitals, etc. Instruments of precision 


saws, Skates, Stoves, Hardware, &c. , without i injury 
. rg ke 
o the polish. In use over 10 years. Highest Testi- | y.eq in civil and mechanica! engineering imported 
and manufactured by 


monials. Samples 50 cents, three for $1.00, sent free 
JAMES PRENTICE, 


of expressage. Send for circular. 
164 BROADWAY, NEW YORK. 


FRASSE & COMPANY, 


SOLE MANUFACTURERS, 
62 Chatham Street New York, 


150 Front Street, New York. 
PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


ELTERICH’S TAPS AND DIES, 


Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch 
in the United States 
Send for circular. - 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILES. 
Age nts for the U. 8. of Rolla- 
son’s Patent Steel Music 
Wire. 
No. 0 to No. 32 (Music Wire 
Gauge) always in Stock. 


Sole Agents for Chateau’s French Emery Paper. 


Fine Tools, Files, Steel Wire 


Silver Solder for Brazing Band Saws, 

















PORTABLE AND STATIONARY 
Engines and Boilers, 


24 to15 H.P. Return Flue Boiler, large Fire Box 


no sparks. Do not fail to send for circular to AND SUPPL FOR MACHINI 
SKINNER & WOOD. Frie. Pa. SS RULAL wee & 


STOW FLEXIBLE SHAFT CO., Limited, 


Sole manufacturers for other than dental purposes of the popular 








STOW FLEXIBLE SHAFTS 
AND TOOLS AND MACHINES OPERATED THEREWITH. 
In connection with our newly patented ‘‘Round-about Transfer’? we command a whole shop from 


one Countershaft with a tool that is truly portable, cither for Drilling, Boring, 
Polishing, Brushing, &c., &c. Send for Circular to 


L505 to 1509 Pennsylvania 


Emery Grinding, 


Avenue, Philadelnhia, Pa, 


KORTIN G’S 


UNIVERSAL INJECTOR, 
Set A COMBIVED PUMP AND BOILER FEEDER, 


mt No Adjustment for Variable Steam Pressure. Operated by One Handle. 
Send for Circular. 


A. ALLER, 109 LIBERTY STREET, NEW YORK. 


D. SAUNDERS’ SONS, 


YONKERS, N. Y. 


Manufacturers of 


TRAM Gis PUTTERS TOC, 


THE 1. X.L. 
NEW PIPE-THREADING MACHINE. 


Pipe Cutting and Threading 
Machines for Pipe Mill Use, &c., 
a specialty. 


SEND FOR CIRCULARS, 


Mechanical Books. 


Send 16 cents for $4 nage Catalogue of Books 
for Machinists and Engineers. 


DD. VAN NOSTRAND, 
'28 Murray & 27 Warren Sts., New York. 










Pe 
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FOR SAIsE. 

One Regulating Cut-off Condensing En- 
gine of 250 H. P. Also a great variety of 
Engines, Boilers and other Machinery, both 
new and second-hand, Send for Circulars. 

s. L. HOLT & CO. 
67 Sudbury Street, Boston. 
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HORIZONTAL. 
VERTICAL 
Automatic Cut-off 


ENGINES. 


Yacht Engines, 


Semi-Portable 
Engines. 








‘STEEL AND IRON 
BOILERS. 


All sizes to 225 horse- 
power. 





Send for pamphlet and | 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 








Started Instantl 


No Explosions; 





2, 4 and 7 H. P. and 


WHEN STOPPED, 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


y by a Match, it gives full powerimmediately. 
ALL EXPENSE CEASES. 


No Fires nor Cinders; No Gauges; No Pumps; No 
4 ps; 


Engineer or other attendant while running. 


UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
ep p Ventilating, Running smal! Shops, etc. 


upwards, Built by 


“SCHLEICHER, SCHUWM & CO., 3045 Chestnut Street, Philadelphia, 


Boston agony. 
New York City ‘gency, 


HILL, CLARKE & CO,, 36 and 38 Oliver Street. 
H.S. MANNING & CO., 111 Liberty Street. 





CORLISS STE 





AM ENGINES, 


MADE BY 


WATTS, CAMPBELL & C0. 
Passaic Machine Works, 


NEWARK, N. d. 
MANUFACTURERS OF THE 


IMPROVED CORLISS 
Compound Steam Engine, 


Horizontal Beam and Vertical 
Direct Acting Condensing and 
Non-Condensing, in sizes vary- 
ing from 30 to 2,000 Horse 
Power. (Send for Circular. 





BANE 6s BOD = CO. 
CINCINNA'(I, O. 
Manufacturers of Wilson's Patent Free Open Double 
Disk 
BREVER VALVE, 
for Steam or Water, fium 1g te 6”. This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of - butterfly. Send for our catalogue and 


GRAVING 
i; GRAYING Ne 4 ING Woo) 


IDH.TUTTLE.N°S BEEKMAN ST ..N‘Y 











th “Tis” bh Forging: Machine 


THE PALMER POWER HAMMER, 
Engine Lathes, 


And General Machine Tools a Specialty. Address, for 
circulars and prices, 


S.C. FORSAITH & CO. 
‘Machinists and General Machine Dealers, 


MANCHESTER, N. H. 


Branch Office and Warerooms, 





SECOND-HAND 


and NEW TOOLS 
FOR SALE LOW. 


November List No. |. 


Pit Lathe, 314 ft. swing, will turn a pulley as wide as | 
9 ft. fuce. 

Pit Lathe, 16 ft. swing, will tnrn a pulley 30 inch face, 
with gear-cutting altach ment. 

Lathe, 40 in. swing, 27 ft. bed. 

Lathe, 54 in. swing, 26 ft. bed. 

Lathe, 100 in. swing, 18 ft. bed. 

Lathe, 28 in. swing, 26 ft. bed. 

Lathe, 24 in. swing, 15 ft. bed. 

Lathe, 21 in. swing, 8 ft. bed. 

Lathe, 19in. swing, 6% ft bed. 

Engine Luthes, 4 it. bed. 

Horizont :! Drilling Lathe, 24 in. swing, 19 ft. bed. 

Planer, 82 in. wide, 6 ft. long. 

Planer, 26 in. wide, 5 tt. long. New. 

Planer, 16 in. wide, 3 ft. long. New. 

Planer, 24 1n. wide, 6ft. long. 

Planer, 33 in. wide, 5 ft long. 

Planer. 32 in wide, 8ft. long. 

Planer, 52 in. wide, 18 ft. long. 

Dimension Planer, 24 in. x 18 ft. 

Upright Drill Press, 16 in. swing. 

Upright Drill Press, 48 in. swing. 

Suspension Drill. 

Upright Boring Mill,4 . between uprights. 

GearCutting Machine, 24 in. 

Boring Bar, |234 in. diam., 10 ft long, self-feeding. 

Boring Bar, 9 in. diam. 8% ft. long, self-feeding 

Forcing Machine, for forcing shafts off pulleys. 

Crank Planer. 

Combined Punch and Shear. 

Power Press. 

8x12 Horizontal Engine. 

Two M Kenzie Cupolas, 4 ft. x 434 inside, 


No. 7 Sturtevant Blower. | 


Rattler, Ludles, &c., &c. 

Seven Cranes. 

Jig Saw. 

Pattern Makers’ Lathe. 

Post Drills. 

Pratt & Whitney Bar Iron Cutter. 
Lathe, 16 x 6, 


The Wood & Light Machine Co, 
PATTERNS 


Of Machinists’ Tools are for sale at very low prices. 


For Sale by 


The George Place Machinery Agency, |‘ 


121 Chambers and103 Reade St., 
NRW YORK. 


| 
| 
| 207-209 CENTRE STREET, N. Y. C. 


ETHE FAR- FAMED 


[GAN 
AvCATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 





SEND FOR PAMPHLE 
‘3sn NI ONWSNOHL NG 


| 





RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of under-water excavation. 
| Guaranteed to excavate 50 per cent. more material 
| from hard bottom than any other machine made, 
jall things being equal. Illustrative pamphlets, 
| comparative strain sheets and estimates furnished 

on application. _(" See AMERICAN MACHINIST of 
| July 31, 1880. Address 


RALPH R. OSCOOD, Troy, N. Y. 
| {2 When in New York City will be 81 Astor House. 





J. A. FAY & CO. (CHICAGO STORE, 
| Keep’in stock a full line of Wood-Working Me. 
| chinery of their own manufacture. (Shops, Cincinnati, O.) 





Agents for and keep in stock ee Planers, Drills, 





| Steam Pumps and Supplies. J. AY & CO. , Chic "ago, 
| 
NEW ELLIS 
PATENT 


Universal Grinder. 


Has no equal for grinding grain or pulverizing 
juartz, phosphates, bone, cement, oyster shells, 
scraps, glue, fire clay, and other articles of similar 

|nature. Is unrivaled in the amount of work it will 
| do in any given time and in the economy of power 

used. Delivers a perfectly GRANULATED 
| article. In grinding grain the meal Is NOT 
| HEATED. It is compact, portable and not ex- 


snsive. 
Call and see the machine at work at 


Foot West 19th St., New York City. 
NEWELL & CHAPIN, 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to rg any work re- 
quired of it. Runs perfectly 
true, 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Street, Brooklyn, N. Y. 


EMPIRE 


FORGES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 


Empire Portable 
Forge Co. 
Conors, N. Y. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 


G. Ss. WOOLMAN, 


116 Falton Street, New York. && 
Fully priced and illustrated Catalogues. 














ALMOND 





“VICTOR” 
Feed Water 
HEATER 


AND 


PURIFIER, 


(Patent Nov. 6, 
1877.) 


Se Ser eaeeE fener 2s 
aoa se cwgerrsPo cr ’ 


For Heating and 
Purifying Water 
for Steam 
Boilers. 








$125. FNGINE LATHES. 5105 


First-Class in Every Respect. 
CALL AT 
A. J. WILKINSON & CQO.’S, 


184 to 188 Washington Street, 
BOSTON, 
















MAN NVILLE — APERS. 
OAT PLANERSANO SBT By 
HENDEY MACHINE CO. 
7 WorcoTTVILLE CONN. 





> M 









aa llogue gives many names of users of our toois. 





|The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 8. A. 
Manville Patent Iron Planers and Shapers, 


wn: Shapers, 24 in. Shapers, 3 ft.x 16 in.,5 ft.x 
20 in., 6 ft. x 24 in., 8 ft. x 244in. Planers, Amateurs’ 





“4 Hand Planers, with chuck and centers, Hollow 


Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 





U. S. METALLIC PACKING co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 


FOR MARINE AND STATIONARY ENGINES. 
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247 West 38th St. 


82 Canal Street, | 
NEW YORK. 


BOSTON. 





SECOND-HAND AND NEW 


Machinists’ Tools. 


NOVEMBER 10th, 1880. 


One Engine Lathe, 90 in.x20ft. Ames. New 


Four 9 in. 
Two 15 in. 
One 38 in. 


Stroke Shapers, New, Hewes & Phillips. 

Stroke Hendey Shapers. New. 

Drill, Bk. Geared and Self-Feed. 

One 82 in. Drill. Bk, Geared. 

Two 36 in. Drills Bk. Geared, Self-Feed. L. 

Three 20 in. Drill. Prentiss, new } 

One 5 Spindle Chucking & Drilling Mach. Rem ington. 

One Gear Cutter, Gould. 

One * $6 Whiton. New. 

‘Three Newell Punch Presses, 

Wilder Punch Press, 

One No. 4 ** $6 Geared. New. 

One Bliss & Wiliams Punch Press, 

One No. 6 Wilder Shear, Geared, new ° 

Seven Stephens’ Vises. Also, Parker Vises. 

Gear Cutters Milier’s Gang Drills and other special | 
Machinery. 


E. P. BULLARD, 
(4 Dey Street. New York 


General Eastern Agent for 


Akron Iron Co’s Patent Hot Polished 


New. 


W. Pond. 


Al order, 





SHAFTINC, 


One :"** 42 1n. ¥6'4 ft. Gauge, W. & W. 
One * se 30in, x ie ft. Ames. New. 

One ‘* * 28in.x27ft. For shafting. New. 
One * 4s 24in. x 12ft. Ames, New. 

Une ‘** a6 24 in. x 10 ft, sid 

One * ad 20inr.x 8 ft. 6 

I'wo ‘* “6 20in.x 8 ft. F ifield. sii 

One “ 20in. x 8ft. N.Y. Steam Eng. Co. 
Two * “¢ 16in.x 6ft. Good order“ 

Two * se 1é6in.x 8 ft. Ames, new 

One * “6 15in.x 6 ft. Flathers & Cv. ew. 
One * €¢ llin.x 4 ft. | 
One 5% in. x 36 tt. Lathe. | 
One Hand Lathe 14in x5 ft. Hendey New. } 
One * sie 11 in. x 4% tt. Nev w Spencer. 

Four * co Tin.x3k%ft * 

One Planer, 27 in. x 4ft. Windsor. 

One 6 24 in. x 5 ft. 

One “6 24in.x6ft, Ames, New. 

One 46 20 in. x4ft. Whitcomb. 

One * 16in.x 3ft. New Haven. 

One “ 15 in. x 3 ft. 





“The 1e Sweetland | Chuck.” ” 





UNIVERSAL, INDEPENDENT AND 
ECCENTRIC, 

UNEXCELLED for ACCURACY, STRENGTH, 
DURABILITY AND SIMPLICITY OF 
CONSTRUCTION. 
SWEETLAND & COMPANY, 
{26 Union St., New Haven, Conn 









TOOLS for Machinists, Corpenters, Amateurs, Sew. 


| ellers, Model Makers, Blacksmiths, Seachmakers, ete, 


Send for Catalogue, and state what kind of Tools you require 


TALLMAN & McFADDEN, 607 Market St., Philad’a. 


i ap >) 


Rallstane Machine Co, 


‘ITCHBURG, Mass, 
Pesce and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 
, Waymouth Lathes, 
and large number of spec- 
ial machines. 
We also carry a large 
S$ stock of Second-Hand 


chinery Send stamp for 
Matalnene 


Water Wheel Governor 














‘SHIN, 3S99se7 43 Aq pasy 


COHOES IRON FOUNDRY & MACHINE COMP’Y 
COHOES, N. Y- 





CLARK'S RUBBER WHEELS. 


This wheel is the best now 
in the market, and is attract- 
ing the attention of large 
manufacturers on account of 
the great saving of floors, 
which is ten times greater 
than the extra cost of this 
wheel. 

Adapted to all purposes, 
viz.. warehouse trucks, plat- 
form trucks, scales, boxes, 
baskets and heavy casters. 
For full particulars, address 


'GEO. P. CLARK, Windsor Locks, Conn. 








16 AMERICAN MACHINIST. 
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BROWN & SHARPE MFG. CO. 


Providence, R. I. 


TOOL GRINDING MACHINE. 


The machine is much superior to 
those usually made for a similar pur- 
pose. The bearings are self-lubricating, 
and aré so enclosed as to exclude the 
emery arising from the grinding opera- 
tions. The boxes are of Hardened Cast 
Steel, ground to fit the arbor. The 
arbor is arranged for two wheels—one 
at each end—one for ordinary tool 
grinding, and one beveled for our pat- 
ent cutters. A pan is fastened to the 
column, making a convenient place to 
lay tools, &c., while being ground. 
Overhead works accompany the ma- 
chine. The hangers are self- oiling. 
The tight and loose pulleys are 6 inches 
in diameter, 214 inches face. Speed of 
countershaft should be 375 turns per 
minute. Weight of machine, prepared 
for shipment, 270 lbs. 


Price, wilh ih ee shown in cut, $70, 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MANUFACTURERS OF 


MACHINISTS’ TOOLS, 


GUN, AND SEWING MACHINE MACHINERY. 


MAKE SPECIALTIES OF 


Shaping Power 


Machines, Planers 


Pillar 16x16 to 48x 48 


Shapers, inches square. 





AND VARIOUS LENGTHS. 
AWl1 EB'ceds Acutomatic. 


Send tor Lllustrated Catalozue and Price Lists. 








BUILT BY 


NILES TOOL WORKS, 


HAMILTON, OHIO. 





We refer to the following firms who are using 
these machines : 


dwell Iron Works, G!asgow, Scotland. 
PP tconerd & Sons, London, Ontario. 
jaouerss Mfg. =. -» New York. 
Crane Bros. Mfg. » Chica; o, lls. 
Thos. Wood, P itnaehohin 
Jas. Smith Woolen Mchy.Co., Philadelphia, Pa. 
Columbus Iron Works Co., Columb us, Ga. 


Buckeye Engine Co. assem 0 on 
icago, 8. 


A. Plamondon Mf 

Great Western M + Leavenworth, Kan. 
Auas Engine Works Indianapolis, Ind. 

E. P. Allis & Co., Milwaukee, Wis. 

-» John T. Have & ‘Sons, Bafabo, M. Ze 
Talbott & Sons, Richmond, Va. 

Fulton Foundry, San Francisco, Cal. 

Be ae Co., Minneapolis, Minn.: 

—— Bradford ill Co., Cincinnati, O. | 














== Defiance Machine’ Works, Defiance, oO. 
Butterworth & Lowe, Grand Rapids, Mich. 





Babcock & Wilcox Water-Tube Steam Boiler. 


Adapted for all Purposes. Safe from 
Explosions. 


1m 1 H. P. in use wf SINGER MF"G CO., New York; 
H. P. by ISON HAVEMEYER & 60. Faiiedeiphie: 
2,580 H. P. by DeCARTRO & Do INNER GAR R 
} 800 H AM MERIGAN GRAPE 

SUGAR vo., Battal: 0 H. pt 42 tees MOORE 
FAPER Wilmington awe AN WOO 
EN MILLS. ‘New Jerse PP i - ASTUDEBAKER 
BROS. MF"G CO. South {oJ Tha. gue hundreds of others 
1n all kinds of business, from BO H. o 2,000 H. P. each. 
Centennial papain Medal awarded ‘this boiler for highest 
economy and ciency on test 

Illustrated Circulars — ¥ other desired information 
promptly -urnished. 


BABCOCK & WILCOX, Engineers, 


Emery Whe. 








. & Grinding Machines. 


THE TANITE CoO. 
Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock : 
98t. Ante s, St. Hol- St. Louis, 209 North Third § 
eee oe aii to 819 North Second St. 
Ugerpre, ne +, 42, The Temple, Dale Cincinnati, 212 West Second St. 


oy polis, Cor. Maryland an‘ Dela- 
w., u Pitt St. 
gyaiey, x ork, fe 


Loulsville. 427 West Mate St. 
Philadelphia, 11 poy St Sixth St. New Orleans, S Union 
Chicago. 142 and 1M Lake St. 


AIR COMPRESSORS. 


PRICES REOUCED. SEND FOR NEW. CATALOGUE 













rass Voars Of supe 
rior quality, in great 
variety, sent by mail 
at low prices. 

GEv, B. GRANT, 
Alden St., op @ Sud. 
burv St Roston Maca 


Tron Gears of all sizes 
and kinds to order. 
Job Gear Cutting a 
specialty 
Facilities compiete. 
Send for Catalogue. 


CLAY TON STEAM PUMP WORKS, 


14 AND 16 WATER STREET, BF 2) 984. raw 


THE BILLINGS & SPENCER CO, 


C. E. Bruurnes, Pres’t. 
Trade /A\ Mark. HARTFORD, Conn. 


L. H. Hout, Treasurer. 
MANUFACTURERS OF 


SCREW PLATES AND DIES, 


TAP AND REAMER WRENCHES, 


Genuine Packer Ratchet Drills, Clamp, Die and Common Lathe Dogs, 
Billings’ Pat. Adjustable Pocket Wrenches, Barwick Pipe Wrenches, 
Combination Pliers, Beach’s Pat. Thread-cutting Tool, 
Spencer’s Pat. Recapper and Uncapper, for Shot-Gun Shells, 
Billings’ Pat. Drop Forged and Cold Pressed Sewing Machine Shuttles. 


AND ALL DESCRIPTIONS OF 


STEEL AND IRON DROP FORGINGCS, 
Guns, Pistols, Sewing Machines, Machinists’ Tools, 


And Machinery Generally. 
GOLD MEDAL AWARDED; PARIS HXPOSITION, ‘is87'8» 


BLISS & WILLIAMS, 


PLYMOUTH, PEARL & JOHN STREETS, BROOKLYN, N. Y. 
Manufacturers of all kinds of 


2 
Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &e. 
EFRUIT AND OTTER CAN TOOLS. 
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CLUTCH PULLEYS 
= FRICTION AND CUT-OFF COUPLNGS, 
JAS. HUNTER & SON, North Adams, Mass. 









HAMILTON, OHIO., U. 8S. A. 


New and Improved Patterns of 


STRAM PUMPING MACHIMERY, 


FOR 
Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 


Send for New Catalogue, illustrating 
every variety of Pumping Machinery, 











PUNCHING PRESSES, 
DIES AND OTHER TOOLS 


For the manufacture of all kinds of 


Sheet Metal Goods, Drop Forgings, &c. 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 











MANUFACTURER 


jJ.M.CARPENTER Sem Tiiililitilihil 





PAW TUC KET.R. I. 


TAPS & DIES. 


f 
t 





